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Notes on English Shops, 

Recently I had the opportunity of com- 
paring notes on workshop and kindred 
topics with a number of friends during a 
journey which included Bath, Bristol, Lon- 
don, Luton, Coventry and Wolverhamp- 
ton. A few notes taken en route may pos- 
sibly be of interest. 

At Bath I had the pleasure of again 
meeting a veteran engineer and contrib- 
utor to technical journalism in the person 
of Mr. Joseph Horner, whose combination 
of experience of old-time workshop meth- 
ods and productions, with intimate ac- 
quaintance with modern machinery and 
tendencies, is an outstanding instance of 
practical and successful personal culture, 
viewed from either the commercial or the 
recreative standpoint. Mr. Horner is in a 
position to gage pretty accurately the topics 
attracting most attention at the moment, 
and he inclines to the belief that the pos- 
sibilities of commercially accurate milling 
and grinding processes are prominent 
among them. There is certainly much 
evidence in support of this view. 

At Bristol, Messrs. Peckett appeared 
fully occupied turning out locomotives of 
types adapted to wide variations of duty. 
Great care has always been exercised by 
this firm in the matter of correct records 
of orders which have passed through their 
hands, and interchangeability of parts. As 
a case in point, an order came to hand 
the morning of my visit for a detail be 
longing to an order executed over thirty 
years ago, which would be supplied with- 
out entailing trouble or undue delay. 
Messrs. Peckett are consistent supporters 
of the best class of British toolmakers, 
and have evidently good grounds for their 
opinions, though I noticed a few really 
high-class American tools among the 
equipment. Pneumatic tools are exten- 
sively employed in the boiler shop in addi- 
tion to a modern hydraulic riveting, etc., 
plant. Rather special attention has also 
been paid to the accurate production of 
substantial gun-metal fittings for locomo- 
tives, particularly of the more simple 
forms, which appear the most difficult to 
obtain in the ordinary way of the desired 
finish and interchangeableness. 

At Messrs. Humpage, Jacques & Peder- 
son, Ltd., a 20-inch Crilling machine was 
being shipped to fill an Italian order, in 
which I was interested as having originally 
suggested their building this line, and util- 
izing therein the epicyclic gear designed 
by Mr. Humpage, and illustrated in one 
of your former issues. The original ma- 
chine is row emplcyed in a portable work 
shop, erected on a large outside contract 
by the company with whith I am con 
nected, its special virtue being good driv- 
ing power combined with wide range of 
speed and handiness of manipulation. The 
latest type of this machine includes the 
speed-varying gear, reverse motion of the 
spindle for tapping, a table capable not 
only of ro.ating on its axis, but of swiv 
cling to any angle between the horizontal 
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and vertical—thus saving jigs and angle 
plates—and sliding towards or away from 
the drill pillar, This machine was illus 
trated in the English edition of this jour- 
nal some time ago. In passing, it may be 
stated that the portable workshop previ- 
ously mentioned contains a drilling ma 
chine, power screwing machine and grind 
stone, also a large power hacksaw by Mr. 
E. G. Herbert, Manchester, capable, in 
consequence of the arbor carrying the 
crank disk having its position varied ec 
centrically every twenty strokes, and 
thereby causing the saw blade to cut, com 


paratively speaking, on points instead of 


flats, of dealing quickly with girders, 
bulbs, channels and other constructional 
steel sections, and solid slabs. An oil 
engine works the shafting, and it is esti- 
mated that the saving in cost of carriage 
of material, and time due to the direct 
delivery on the job instead of in the first 
instance to the works, will justify the ex- 
penditure on the one contract. Later cn, 


I may give some details as to time occu 


A large grinding machine tor dealing 
with shafts up to 12x72 inches was being 
belted up, under the supervision of its de- 
signer, Mr. Norton, who expressed his 
intention of personally investigating the 
field open to this class of tool in the Brit 
ish Isle S 

Returning northwards, at Luton, Clark’s 


Engineering & Tool Company had about 


a dozen 14-inch swing capstan lathes in 
hand on Japanese account. It looked 
rather curious to see the maker's or 


merchant's name in Japanese characters on 


the name-plates The consignee insisted 
on these lathes being built to a specifica 
tion and illustration issued by the com 
pany some years ago, and which had come 
into the customer's possession, notwith 


standing that a number of improvements 
have since been embodied in the tool A 
line in which, in consequence of personal 
experience of a 14-inch swing 3-inch bore 
hollow spindle lathe built by this com 
pany, I was much interested, took the 


form of an 18-inch swing, 4-inch bore, 
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pied, etc., in sawing various sections of 
steel on the Herbert hacksaw. 

During a few hours’ stay in London 
I noted several Canadian tools at the ware 
house of Messrs. Burton, Griffiths & Co., 
Ltd., prominent among them being a cou 
ple of lathes by John Bertram, Dundas, 
Ontario. These tools appeared to combine 
in a marked degree American ease of 
manipulation with British solidity. The 
British type of compound rest and ‘our 
stud tool-holder were in evidence. A good 
line of bolt taps—the Butterfield—of Cana 
dian origin, were also on view, and ap 
peared to be produced on serviceable lines 
On this topic, my experience is that Amer 
ican taps are generally time-savers when 
tapping cast iron or brass, but on tough 
mild stee! the British taps score well, by 
virtue apparently of a tougher core com 
bined with hardness of the cutting edges 
At Ludwig Loewe’s, in an interesting chat, 
Mr. Orcutt mentioned a distinct tendency 
on the part of British concerns to invite 
the opinion of qualified experts when con- 


templating extensions or reorganizations. 


LATHI 


W SPIN 


hollow spindle lathe illustrated herewith. 
Mr. A. Haworth, the works manager, 
whose early experiences as a member ot 
a Yorkshire toolmaking family of deserved 
past and present repute stand him in good 
stead, explained that the bed of the lathe 
has been lengthened 12 inches, and cabinet 
legs adopted at both ends since the photo 
graph was taken. I have since been fur 
nished with a few particulars of the lathe, 
as follows: The spindle in the headstock 
is of hammered steel, the front journal be 
ing 5'4 inches diameter and 6% inches 
long, the rear journal 5'4 inches diameter 
and 5 inches long; a ball thrust is fitted to 
the front end of the spindle The back 
gear ratio is If to 1; the core pulley has 
three speeds for 4-inch belt, the largest 


diameter being 15 inches and the smallest 
10 inches The base of headstock is 30x16 
inches. The bearings are of hard phos 


phor bronze, and, it will be noticed, are 
placed obliquely. No spanner is needed 
for the lockbolt when changing to or from 
double gear. The special turret tool rest 


and back slide cutting-off and forming 


—; 
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rest, and 


graduated feed dials and the quick change 


stops 


together with adjustable 
feed gears, seem likely to give good re- 
sults in both repetition and general work. 
Provision is made for a plentiful supply of 
the 
of comparatively fine pitch, the gearing 


lubricant to the work; rack is steel, 


being such as to give an easy hand feed 


to the saddle; and altogether the tool 


seems capable of good results, as regards 


cheap and satisfactory output. In con 
versation on general topics, Mr. Haworth 
ventured the opinion that any tool cap 


able of standing up to the work demanded 
from it by Sheffield users is competent to 
take the field anywhere else. At Coventry, 
Alfred Herbert, Ltd., have built a well 
arranged galleried showroom, in which it 
is intended to show a specimen of each 
tool handled by them. I was glad to see 
Mr. Oscar Harmer, recovered from a seri 
us illness, about the works. 

Several changes have taken place since 
my last visit here. Planing, as compared 
with slab milling, occupies a much more 
prominent position, and the considerable 
use of reeled black mild steel in place of 
in the automatic and 
In fact, 


several particularly 


bright drawn stock, 
other turret lathes, is noticeable. 
through the use of 
efficient special milling machines it ap 
pears possible to produce set-screws from 
round black bars more cheaply than from 
bright drawn square or hexagon stock. A 
battery of automatic lathes is engaged 
producing details for outside customers, 
and is a good vehicle for demonstrating 
the efficiency of the tools to prospective 
the 
quite a number of copies of the current 
the AMERICAN: MACHINIST, 
newly placed on the men’s benches, no 
doubt through the 
club, and showing a tendency to a desir 


customers. In toolroom I noticed 


number of 


medium of a shop 


able shop tone. Among several special 
types of their full automatic turret lathes 
was one arranged for chucking, boring 
and facing cast-iron skew bevel wheels as 
used on preparation machinery in cotton 
mills, the castings being fed from a hop 
This tool appeared markedly eff 


be to 


per. 
cient, as indeed it 
great reduction in cost of machining these 


must show any 
castings as compared with the Lancashire 
method, greatly in vogue, of simple, low 
cost tools and extremely expert ‘‘one oper 
ation” labor employed. 

At Wolverhampton Exhibition Messrs 
Herbert also show a representative line of 
tools in motion. Among the exhibits is 
an attractive vertical milling machine, one 
commendable feature in its details being 
the abolition of spanners as a medium for 
making adjustments, neat handles taking 
the place of ordinary nuts. Micrometer 
feed adjustments, wide range of feeds and 
efficient 
tend to confirm the favorable first impres 
Messrs. of Wakefield 
a good line of presses, shears, etc., fot 


sheet metal working, and their representa 


neat, guarding of wheels 


gear 


sion. Rhodes, show 


tive remarked that he could testify to the 
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wholesome effect of American competition 
—chiefly as regards quick delivery—in ac- 
celerating improvements in shop equip- 
ment Messrs. Smith & 
Coventry exhibit a lathe bearing distinct 
evidence of American influence in its de- 
sign. 

cutting on Hendey-Norton lines is pro- 
vided, though the English pitch of lead 
screw is retained. A flat turret lathe, the 
double-tool gear 
vertical boring 


and methods. 


Quick changing of gears for screw 


Robey-Smith bevel 
planer, small side planer, 
and turning mill and radial drill give a 
good idea of the output of this concern, 
who also show a good selection of twist 
drills, reamers, milling cutters, etc., of 
Messrs. B. & S 


Massey, of Manchester, show examples of 


their own manufacture. 


steam hammers of the type recently se 
lected by the British Westinghouse Com- 
pany for their smith shop, and also belt 
driven pneumatic hammers, equal in effec- 
hammers of the 
A good show in other 


tiveness to steam same 
nominal capacity. 
departments of engineering is on view, 
but time did not permit of inspection, and 
I arrived home all the better for contact 
with concerns and individuals dealing with 
classes of work of a different character t 


my own James VOSE 





Tool Holders. 
The O. K. Tool Holder Company, Shel- 
ton, Conn., is making an interesting line 
of lathe and shaper tools, and in the ac 
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holder (which has been 
the that it 


may be more clearly seen), an assortment 


consisting of a 
removed from case in order 
of diamond points, side tools and square 
noses, outside and inside threading tools, 
a cut-off, radius tool, spotting tool, boring 
tool and knurl, the body of the latter be- 
ing jointed so that the knurls will center 
themselves. The cutting tools are drop 
forged from a high grade of tool steel 
and accurately ground for clearance. Each 
tool is formed with a round shank, and is 
faced off at the bottom and ground at the 


back, square with this shank, so that 
when in place in the holder it will be 
firmly and properly backed up. The 


holder is drilled through lengthwise for 
a rod which has at its front end a head 
bored out to receive the shank of the 
tool. The threaded at the 
end and provided with a handle by means 
and the 
drawn and held rigid 
against the front of the holder. 


rod is back 


of which it is tightened tool 


back, as shown, 

For carrying the spotting, the boring or 
the inside threading tool, a special head 
(shown at the back of the knurl) is pro 
vided. This 
tools and formed with a shank which fits 
the head of the draw-back or clamping 
rod. When tightened against the front of 
the holder, a small shoe, with which the 
head is provided, is forced into a shallow 


is bored out to receive the 


groove in the tool, and not only keeps the 
latter from slipping endwise, but, acting 

















FIG. I TOO! 


companying half-tone several of 
holders, together with various tools used 
in them, are illustrated 

Fig. 1 


shows a very neat set of tools 


HOLDER WITH SET OF 


TOOLS 


as a key, also prevents its turning under 
the cut. 
This holder is especially 


tools have to be changed frequently, for 


useful where 
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a tool can be removed and another in 
serted without disturbing the adjustment 
of the holder in the post of the lathe or 
shaper, and the change can be very quick- 
ly made, as a quarter turn of the handle 
is sufficient for tightening or releasing the 
clamping bolt 

When so ordered, the cutting tools are 
made of one of the special steels for high 
speed, and, in such cases, to prevent mix 
ing up with other tools, the name of the 
steel is stamped on the finished surface 
at the back of each. tool 

The holders are made in three sizes 


+ 


3x34 inch, %x1 inch and 54x! inches 
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nut, and is arranged to receive four tools 
those shown being used for spotting, cet 
tering, center reaming and truing the end 
f a piece of work held in a lathe chuck 
or back rested he head of the ] cking 
pin is conveniently located and the turret 
can be quickly operated 

\ll parts of the tool-holders illustrated 


are finished all over and hardened 


Echoes from the Oil Country. 
\N IDEA—WHAT IS IT WORTH? 
Turning the pins on the crossheads of 
Oil Country steam engines was always a 


hard job that wasn’t much sought after 

















FIG. 2 CUTTING-OFF TOOI 


Fig. 2 illustrates a cutting-off tool 
which requires little description, the half- 
tone showing it pretty clearly. The blade, 
it will be noticed, is formed with a tongue 
at the back which is beveled at one edge 
and fits a corresponding groove milled in 
the head of holder. The clamping plate, 
let into the side of the head, is beveled at 
the front edge to suit the blade, and, be 
ing provided with a threaded shank, is 
drawn tight into place to hold the blade 
by means of a nut at the back side of the 
holder. 

The tool is cleared at the top, and has 
a central cutting point which divides the 
chip and thus makes a clean cut. If un 
due strain is put on the blade when cut 
ting, the clamping device allows it to slip 
down and prevents its breaking. Both 
straight and off-set blades are furnished 
with the holder. 

In Fig. 3 is shown a holder—similar in 
design to that in Fig. 1—which is fitted 
with a small turret. The turret proper 
turns in a vertical spindle and rests on a 
plate which has a shank fitting the hole 
in the head of the regular clamping rod 
The turret has a locking pin and a clam 


As these crossheads are cast in one piece 
with the pin as part of them, it will be 
seen that ordinary methods were out of the 
question. In most shops the turning is a 


case of “armstrong,” as the boys express 
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he was wi ct ( 1 to yw wha 
it would 
I do: \ good his d e may 
] ive ce! | 1 y \ im to ex 
1 ‘ | w he worked fot 


several hours without getting it to oper 


te on that lathe and finally gathered up 
his things and lef 

lr} called th ntion of the men in 
the shop t ( nd several of them 
tried tl ng up ne device that would 
worl 

One 1 g p a plan that he 
thought g ‘ but after viewing it 
from various les and discussing it thor 
oughly ith a fellow-workman he iw it 
woul J 

h second mat taking the ideas of the 

first n t ng point and secing why 


hey would not work, planned things some 


what differently and had a design that 
would worl his design was entirely dif 
ferent in principle from the first man 

ilthough it used m f the same part 
nd fi1 g da somewhat similar 


After sketching the idea out and doing 
some measuring, it was foun] that it could 


be put on one of the lathes, and he was 


told to proceed to build it and try it after 


} 1 


he had explained to the superintendent just 
how he intended it should 


work 


Circumstances that arose prevented him 


from putting the ideas into working shap« 


and the superintendent explained the idea 


Oo a man engaged on tool work. This man 


followed his i‘eas and produced a design 
that was much more concentrated and self 
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squeezed together and made compact, did 
not look like it nearly as much as the sec- 
ond design had resembled the first design. 

In thinking over this I have often won- 
dered who deserved the most credit in the 
matter. If the first man had not started 
to planning and by his sketches interested 
the second man, the second man would not 
have done what he did. If he had finished 
the machine, it would not have been nearly 
as good as the one that was made. The 
man that worked up the design got his 
outline from the second man’s ideas. 

The machine proved more expensive to 
build than was anticipated, and before it 
was done the company began to think they 
had made a mistake in making it, but when 
it was done it proved a good thing and 
saved time and hard work, 

Supposing this company paid for ideas, 
who should have the pay for this one, and 
how much would such an idea be worth? 

Another thought I think 
only one of these made. 
Supposing someone took hold of the idea 


comes to me. 


has ever been 


and by advertising and pushing the busi- 
ness made money out of the thing, who 
would deserve the most credit, the invent- 
or, the designer or the promoter? 

While my experience in such matters has 
not been very extensive, I have usually 
found that the promoter generally cannot 
see why he should share very largely with 
the others, as they were not making any 
extended use of the thing. 

The designer that the 
would not have anything to push without 
him, whjle the inventor feels that there 
would not have been either a design or a 
business without his invention. The one 
that started the thought thinks he might 
have perfected the ideas he had if the 
others hadn’t. So they all feel as though 
the link in the 


feels promoter 


each were important 
chain. 

Perhaps most men who have been long 
in the trade have been approached by some- 
one with ideas of an invention that was 
entirely without merit in itself, but that 
awakened a line of thought that led to 
good results. What credit does the first 
man deserve for the work of the second ? 

While legally a man may have no right 
to expect pay, yet I gather from some of 
our friends that some shops undertake to 
pay directly for ideas that are useful, with- 
out regard to whether they would legally 
have to pay or not, the idea of course being 
to have the benefit of mental alertness in 
their employees. 

The idea seems reasonable enough, yet I 
cannot help wondering how it works if all 
sides could be known; whether the man 
who gets something for an idea that may 
be developed into a really important thing 
afterward feels as if he received all that 
he should; whether the man who has his 
idea turned down never thinks someone 
has taken advantage of him when he sees 
what may seem to him the same idea in 
use; whether in reality the system, con- 
sidering the class and number of men em 
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ployed, has important advantages that more 
than offset all the disadvantages. 

I would like to call attention to two 
things: One is that the fine shops, with 
good buildings, good tools and good (or 
supposedly good) systems, are not always 
the popular shops among the men, nor the 
ones where they get paid the best. The 
other is that many shops that are not given 
any credit for it do pay, and pay well, for 
ideas, and that without any special system. 

One man used to always be able to get 
the highest wages the shop paid. He was 
not a record maker in any line, but he had 
two very valuable qualities. He would go 
at any job he was given with cheerful 
willingness, and he would find some sort 
of a way to do any possible job, It took 
a long time and many trials to convince 
him that a job was impossible. Someone 
or other in the shop could generally do 
any job he did at least as well, yet did not 
receive as good pay; so the extra he re- 
ceived was for ideas. 

Take two boys starting to learn the 
trade: One plods along picking up skill 
by laborious effort and constant repetition. 
The amount he can acquire is limited by 
time and also by his opportunities. The 
other one studies principles and is men- 
tally alert and gets skill much more rap- 
idly, besides being able to apply that skill 
in more numerous places, Besides having 
a knowledge of why things are done, he 
does not have to go through a long course 
of “breaking in” at the hands of the fore- 
man on every new job as the first one does. 

If you wish to know the value of the 
ideas in these cases, keep track of the 
wages each receives for a term of years, 
and see what sorts of jobs each has, say, 
ten years after they are out of their time; 
or look around your own shop and see 
what makes the difference between the men 
you look up to and those you look down 
on mechanically; also see which class has 
to work the hardest and which class is 
most wanted and also most apt to advance. 
I think the differences will be due to the 
value of ideas. 

It is often asked, ‘‘What is a trade worth 
to a boy?” Often parents and others in- 
terested in boys wonder if it really pays 
to have a boy spend three or four years 
of his life working for very small wages 
to be ranked as a machinist at the end of 
that time. 

D. E. M., at page 1405, gives very clear 
light on one side of the question in “‘Which 
Is the Best Trade for My Boy?” which is 
worth careful attention, However, there 
is a class, and a very large one, that never 
shows any decided tendency in any direc- 
tion; the question with these should be: 
“How can I get the most out of the trade 
I am at?” 

To these I believe the best answer is: 
get ideas. I don’t mean facts simply, or 
knowledge memorized from a book, but the 
real, live, active ideas that are putting the 
facts and this knowledge to use. 

A fact is a tool. When you know the 
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fact it is your tool. When you have a live 
idea that makes use of the fact in your 
work you have the skill to use the tool. 
You cannot use a tool you do not have, 
but how much better is it to have it and not 
make use of it? 

When I see a young man working for 
years to acquire the skill necessary to his 
trade and neglecting the ideas end of it, I 
think he is either poorly informed as to 
their value or else mentally lazy. Surely 
otherwise he would spend a few dollars to 
get access to the literature that is supposed 
to contain ideas, for he is willing to give 
up many dollars to be allowed in a place 
where skill can be obtained. 

I do not for a moment mean to insinuate 
that there is any place more prolific of 
ideas than a machine shop, but the men 
who have the most in any shop are the 
men who keep posted about what is going 
on in the other shops. If nothing more 
can be understood from reading a paper 
than that there are numerous ways of 
doing things and endless points of view 
for looking at them, the cost is more than 
repaid. 

There is one thing I would warn against. 
If you get into the habit of getting all you 
can of other men’s ideas into your head, 
you will find they will breed ideas of your 
own, and if you are afraid of ideas of your 
own, you should be careful how you expose 
yourself to contagion. 

If a good lively lot of ideas got posses- 
sion of you once, yoy don’t know where 
it might end. You might have your wages 
raised or be a foreman. It might get so 
bad that you would be superintendent or 
even have a shop of your own. Then you 
would have to try to grow ideas as a regu- 
lar part of your work. Wouldn’t that be 
awful? 

That fellow that is always “kicking” 
about other fellows’ ideas but that never 
grows one of his own is an “immune.” 
Of course he doesn’t work in our shop, as 
most of our fellows have been inoculated 
with virus from the AMERICAN MACHINIST, 
and we don’t like to expose those free from 
it. W. Osporne. 





Tool for Setting or Extracting Studs. 
The cut—adapted from The Mechanical 
World, London—shows a handy tool for 
inserting or removing studs. It differs 


from the tools usually employed for this 
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TOOL FOR INSERTING OR REMOVING STUDS. 
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purpose in that it takes hold of the un- 
threaded portion of the stud, a specially 
valuable feature when removing broken 
studs or those whose threads are seri 
ously mutilated. The tool is dropped over 
the stud and the toothed wedges are 
pushed in to equal contact with the stud 
on each side and on turning the tool these 


wedges grip the stud tightly and turn it 
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I am often asked what machines we 
build in our school. We do not attempt 
the building of machinery only as project 
work. That is, if a pupil is willing to 
devote additional time over and above that 
allotted, we allow him to work on machine 
construction, but our time is very limited 
and the building of any machine that could 


possibly be constructed in the limited time 














FIG. I. EXTERIOR OF THE SPRINGFIELD EVENING SCHOOL OF TRADES 


as required. To reverse the action of 
the tool, the plate is taken off and the 
wedges are slipped in the other way. 





The Springfield( Mass. )Evening School of Trades. 
BY E. R. MARKHAM. 

The Evening School of Trades is sup 
ported entirely by the city of Springfield. 
It is often spoken of as The School for 
Trades because it is intended primarily 
to help men working at the trades. It 
gives the mechanic who wishes to perfect 
himself in things pertaining to his trade 
a chance to do so, or it gives him a 
chance to familiarize himself with things 
that perhaps he had no opportunity to 
learn when young. For instance, many 
good mechanics entered the class in math- 
ematics last term, thereby getting instruc 
tion from a competent teacher in just those 
branches that would be of benefit to them. 
Many mechanics who were not well posted 
in reading working drawings have taken 
advantage of an opportunity to receive 
practical instruction in mechanical draw- 
ing from an instructor who was for many 
years head of a drafting room in a large 
factory. 

In this age when electricity is so prom 
inent, it is not surprising that a very large 
class was formed for instruction in this 
branch. The instruction given was thor- 
oughly practical. The class was under 
the personal supervision of the principal 
of the school, Mr. Charles F. Warner, 
who also has general supervision of all 
the courses. 
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ot the trades at which our pupils work 


in order that they may be better workmen 


The evening classes are due to Dr 
Thomas Balliet, who, when the Mechani 
Arts High School was established, sug 
gested that the excellent equipment of the 
school might well be used for this purpose 


Acting on his suggestion, the school oard 
authorized the opening of classes in two 
departments, and, from time to time, other 
departments have been opened, until now 
a young man can obtain instruction in the 
following courses: Electricity, mathemat 
ics, drawing, woodworking and pattern 
making, plumbing, and machine-shop prac 
tice and toolmaking. The instruction in 
all of these courses is free, except for a 
fee of $5 in the shop courses for mate 
rials 

Fig. 1 shows an cxterior view of the 
building and Fig. 2 an interior view of 
one end of the machine shop 

The course in mathematics for mechan 
ics is conducted by Mr. Arthur Dean. It 
includes the subjects of arithmetic, alge 
bra, geometry and trigonometry. Only 
such phases of these subjects are taught 


as have a direct application to the me 


‘he course in drafting covers three 
vears, and consists of two lessons a week 
Che course is designed to teach mechan 
ics or others the principles and practice 
of mechanical drawing in order that they 





ig 


FIG , INTERIOR OF SPRINGFIELD EVENING SCHOOL OF TRADES 


would not ‘involve the principles the pupil 
should get. Our output is our pupils, and 
not a manufactured article. Consequently 
we should not feel ourselves justified in 
keeping them on work that simply pet 
fected them in one or two exercises. As 
our pupils get their practice in the shops 
where they are employed, we devote our 
time to teaching them the proper methods 
f using machines and tools and the best 


and most practical ways of doing work 
We do not teach trades, but the principles 


may be able to read and make the ordinary 
drawings used in the mechanical trades 
This course is under the supervision of 
Mr. Frank E. Mathewson 

The class in plumbing has three lessons 
a weel Most of the students are em 
ployed in different plumbing establish 
ments he course aims to give instruc- 
tior the theory and practice of plumb- 


ing The instructor in this department 
gives one lecture each week on various 


initary questions connected with the 


a 


a 
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trade. This class is conducted by Mr 
Tower. 

The class in woodworking has two 


lessons each week. Most of the members 
of this class desire patternmaking. Mr. 
Edwin Finch, formerly of the Teachers’ 
College, New York, has supervision of 
this department. 

There are three classes in machine-shop 
practice and toolmaking under the super- 
vision of the Mr. 
Charles Wilcox, a toolmaker in the United 
States Armory, of this city. The object 
of these classes is to offer to properly 
qualified young men an opportunity to ob- 
tain training in machine-shop practice and 
The course of instruction is 


writer, assisted by 


toolmaking 





\ 


| 





tmerican Machinis( 


FIG. 3. LETTER FILE EXERCISE, 


so planned as to give a working knowledge 
of the various machines, measuring in- 
struments and methods used by skilled 
workmen. 

The equipment o1 the machine shop em- 
braces the following machines: Fifteen 
engine lathes, sixteen speed lathes, one 
Brown & Sharpe universal milling ma 
chine complete with all attachments, one 
Van Norman milling machine, two uni- 
versal grinding machines, sensitive 
drill press, one upright drill, one planer, 
two shapers, one water tool grinder, one 
twist drill grinder, and a large assortment 
of tools, including cutting tools and meas- 


one 


uring Instruments 
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As stated, there are three classes: the 

beginners’ the intermediate 

and the class in advanced toolmaking. 
The members of the beginners’ class are 


class, class 


given as thorough instruction in the use 
of the file and cold ad- 
When they become fairly profi- 
the of these tools, they are 


chisel as seems 
visable. 


cient in use 
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to size, as shown in Fig. 4, which shows 
some of the elementary exercises. In all 
these exercises much attention is given to 
filing surfaces straight and square with 
each other. 

The student is now given a drawing of 
a handle, also shown in Fig. 4. He files 
a templet to the outline shown by the 





FIG. 4. EXERCISES FOR 


given a block of cast iron from 
which they must, by means of chisel, ham- 
mer and file, produce the base of the letter 
file shown in Fig, 3. It is insisted upon 
that the surfaces be flat and true, the edges 
straight and square, the angles of the bev- 
eled edges 45 degrees, and the top and bot 
tom parallel. The spindle is made of drill 
rod, the point and end that fit in the base 
being turned in the speed lathe by means 
of the graver. 

They are then given either a clamp dog 
or a pair of parallel jaw clamps to make. 
The stock is cut to length and filed to 
shape, the holes are drilled and tapped, 


square 
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THE BEGINNER’S CLASS. 


drawing when on the speed lathe and by 
hand tools he completes the exercise, shap- 
ing the handle to the templet. 

Now that he is somewhat familiar with 
the tools, he is given a drawing of a piece 
with dimensions in decimal equivalents, 
which he is supposed to get by means of 
spring calipers and with it he is given 
a piece of stock. At that point he is given 
personal instruction in the use of the mi- 
crometer; a general talk is also given to 
the members of the class on the construc- 
tion and use of the tool. 

The next exercises are in turning on 
the speed lathe by means of the slide rest. 











and the screws are made on the speed 
lathe, being turned to size by means of 
the slide rest and the threads being cut 
with a die. In the case of a clamp dog, 
the tail is turned by means of hand tools. 
As the exercise, a forging 
of a hammer head is given. It is filed 
is drilled and filed 


next rough 


to shape and the eye 


AN EXERCISE IN LAYING OFF 


america Ma 


AND BORING, 


These exercises include straight and taper 
turning, and straight and taper boring or 
inside turning. 

The students are then given a piece of 
flat stock and told to lay off two or more 
points at given distances from one end 
and side, as shown in Fig. 5, after which 
the piece is clamped to the face-plate of 
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a lathe, the located are trued up 


by means of a 
holes are drilled and bored to size. All 


points 


center indicator and the 


this is done on the speed lathe, because 
of the limited number of engine lathes at 


our disposal, and it is my experience that 


the principles involved can be taught as 
well in this manner as in any other. An 
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experience of twenty-three years in ma- 


sixteen in charge of work 
too 


chine shops ¢ 
taught the 


attention is paid to such training 


has writer that far 


volves the use of the file and hand-tt 


tools. We have 


who are 


many young men 


school serving an 


the numerous shops in our 


appre 


in some one of 


average shop of to- 
the refining influ- 
n accuracy when 
course is very 
and, 


beneficial advances, 
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itself felt in 
For this 


reason employers in many shops endeavor 


it tends to make 


the shop where he is employed. 


moreover, 


to influence their young men to attend the 
school. 

The intermediate class is composed of 
men who have received the instruction 
described in the beginners’ course. 

The first exercises are given with the 
idea of making them familiar with the use 
of the engine lathe and the simpler forms 
of tools, or I should say t 
monly used tools, such as the side tool and 
the first 


exercise given them to make is a mandrel, 


the more com- 


the diamond point. As a rule, 


shown in Fig. 6, the more complicated 
exercise of making the taper arbor, gang 
arbor and milling machine arbor coming 
the The mandrel gives 


the student a knowledge of the necessary 


later in course. 
amount of allowance to make when turn- 
that must be hard- 
finish He is 
also taught the necessity of centering his 


ing a piece of work 


ened and ground to izes. 


work truction is given 


properly, and in 
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out. In addition to the work which has 
become familiar in the preceding exercises, 
these bring in taper turning, taper grind- 
ing and grinding the teeth with the neces 
sary amount of clearance for cutting. 
Contrary to the method usually fol 
lowed, screw thread cutting is not brought 
in until the student is thoroughly familiar 
with the lathe. Thread cutting is intro- 
duced at this point, the exercises being the 
bolts Fig. 9. When familiar 
with this work, a nut arbor, a tap or a set 


of taps is given out, all of which are shown 


shown in 


in Fig. 9, those shown having been made 
member of our 
This student roughed out the 
stock, annealed it, turned the taps to size, 
threaded them 
had previously made by a tap in stock, 
milled the flutes and backed off the teeth 
for clearance in a manner that was highly 
satisfactory to his instructors. He 
hardened and tempered the taps in an ex- 
cellent manner. 


by a intermediate class 


last winter. 


with a chaser, which he 


also 


The next exercise is in chucking pieces 
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amounts of mechanical knowledge and ex 


perience. The class of last winter con- 


tained several machinists who were 
anxious to learn something of toolmaking, 
several toolmakers desirous of learning 
some branch of the business they had no 
knowledge of, as well as a number of men 
who had served an apprenticeship and 
were working as journeymen machinists, 
but who had never had any experience in 
running a universal milling machine and 
wanted special instruction in this. 
The exercises shown in Fig. 12, 
the exception of the ball handle and spur 


centers, are specimens of work done by 


with 


The handle and centers were 
the 
The plumb-bobs shown were made 


this class. 
made by members of intermediate 
class. 
in order to give some members of the class 
a knowledge of the proper method to fol- 
low in turning the outside of a piece per- 
fectly true with a hole running only part 
It answered the purpose 


The 


milling machine centers represented in Fig 


way through it. 
and made a very interesting exercise. 














FIG. 12. 


him regarding the proper way of harden 
ing the various pieces of work he makes. 
After the mandrel is hardened he laps the 
centers to the proper angle and truth and 
The 


amount of taper it is advisable to give a 


grinds the piece to size. necessary 
mandrel for various purposes is explained 
to him, and he is given the necessary ad 
viee in regard to not heating the piece 
more than possible when grinding, on ac- 
count of the liability of its springing, and 
the danger of calipering a piece for size 
when it is warm is explained. 

\fter finishing the mandrel the student 
makes a reamer and a counterbore, shown 
in Fig. 7, and occasionally the single-lip 
reamer shown. The counterbore, in addi- 
tion to the practice involved in making the 
mandrel, gives the student the use of the 


milling machine and a knowledge of the 


index head, the construction and use of 
which are explained to the class. 
Following these exercises, stock and 


drawings of two or three of the forms of 
Fig. 8, 


shank mills, shown in are 


given 


EXERCISES FOR THE ADVANCED CLASS 


of work. The collars shown in Fig. 16 
are chucked, bored and reamed and the 
face-plates have the holes bored and 


threaded to fit a gage. In making the 
gears the blank is properly machined, the 
significance of the pitch line is explained, 
as well as the amount necessary to add to 
the pitch diameter in order to get the out 
side diameter of the blank, and the teeth 
are then cut. The exercises of taper turn 
ing shown on this plate are more elemen 
tary and are made earlier in the course as 
special exercises. 

Fig. 11 represents exercises in making 
milling machine cutters and shell reamers, 
which, in addition to the practice obtained 
in the preceding ones, involve internal 
grinding and lapping, grinding the sides 
of the mills or the bosses surrounding the 
holes, grinding the teeth of bevel cutters, 
ere. 

The exercises given the advanced class 
depend in a measure on the previous ex- 
perience of the individual, as this class is 


composed of students with varying 


FIG, 13. 


13 were also made by members of this 
class, and are in use on one of the milling 
machines in the shop. 

This school is not a trade school, and we 
We could not, as 


Our school is in 


do not teach any trade 
our time js too limited. 
session twenty-one weeks during the fall, 
Each membe: 
The scho 


winter and spring months. 
attends two evenings a week. 
is in session five evenings, but the enrol! 
ment is so large that the instruction is so 
arranged that each member attends forty 
two evenings during the term, from 7.15 
to 10.15 o'clock. limited tim: 
however, gives a machinist a chance to get 


Even this 
instruction in such branches of the trade 
as he is deficient in, and the methods fol 


lowed in most shops having an appren 

ticeship system are such that a great many 
who have served “their time” have but an 
imperfect knowledge of the trade they are 
working at. To such men this school fu 

nishes a means whereby they may gain the 
knowledge they lack. It also appeals to 


the young man serving an apprenticeship 




















December 4, 1902 


in a shop where he has no opportunity of 
learning certain essential principles he 
should know. We devote all our time t 
giving instruction on those points in which 
our students are deficient 

From time to time during the term lec 
tures are given the students on various 
subjects pertaining to modern machine 
shop practices and methods. During the 
term of 1901-1902 four lectures were given 
on hardening and tempering steel, which 
were well attended by the members of the 
school and also by toolmakers and black 
smiths employed in the various shops 1 


the city. 


A New Test Indicator. 
We illustrate herewith a test indicator 
recently brought out by H. A. Lowe, of 
1538 Lowell street, Waltham, Mass 






H.A.LOWE , WALTHAM MASS. 
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end of the arm. The head at the front 
of the arm being held in contact with 
the piece to be tested, the back end of the 
arm rises and falls, if the work is not true, 
the cam is rotated, and the error is shown 
by the swinging pointer. Any movement 
of the short arm of the indicator is mul 
tiplied through the long arm and cam near 
ly one hundred times; thus a very slight 
error in the piece being tested may be 
readily detected. 

This indicator may be used on a great 
variety of work. For internal work the 
attachment shown in front in Fig. 1 is 
provided. This fits the hole drilled in the 
end of tl 
and knurled nu 


e arm and has a threaded shank 


t by means of which it is 
held in place. Fig. 2 shows the indicator 
with this attachment as used in testing 
the truth of the center hole in a lathe spin 


dle. The small pointed rod furnished with 








FIG. I NEW 


In this tool the graduated plate, which 
reads to thousandths of an inch, is placed 
at the back end and on top of the holder 
where it may be easily read. The pointe 
is carried on a spindle having a body pro 


vided with a spiral groove in which fits 





FIG. 2 TESTING SPINDLE HOLE. 


loosely the end of the indicator arm. <A 
flat spring is placed, as shown, under the 
arm to lift it up and throw the head or 
contact point forward, and a light helical 
spring holds the spindle or cam back and 


keeps the edge of its groove against the 


TEST INDICATOR 


the tool is used when locating a jig o1 
similar work on the face-plate, as show1 
in Fig. 3 

The tool is very sensitive and may b 


made still more so, or it can be stiffened, 


hy changing the end of the spring-on the 





FIG. 3. LOCATING A JIG 


indle—which is held in a small 


pointer s} 
hole drilled in the graduated plate—into 
a different hole, there being four holes 
drilled for this purpose. Ail working parts 
of the indicator are hardened, the shank 


and d al being case hardened 
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Railroad Brass Founding. 
BY ¢ VICKERS 
l 1 tormert ( mn ) 5 nding 
at page 1400, vriter wOoKE OT Li iT 
id of making cat nal bearings Ay 


other well-known piece 1s the connecting 
rod brass This mav be cast with the 
bearing up or down, as fanev may dictate 
and the finish of the patterns will allow 
Some founders will not hear of any beat 
ing being cast with the concave part up 
permost, because if there is any dirt in 
the alloy, or any sand cut from the mold 
by the wash of the metal, it will rise te 
the highest point to the detriment of the 
casting With clean metal, however, the 
risk is so small that some manufacturet 
ind apparently without 
regret, as it is a much easier way of mal 
ing these castings In fact, if the patter: 
is ill-made and will not draw from t 
sand without loosening the same, the 


bearing down” process becomes very ex 


pensive in molder’s time, because of the 
patching and icking necessary to bring 
th oe ind the u 

he mold to shape, and the amount of 
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FIG. I. MOLDING GIBS 

nailing re red to hold it together while 
being closed » that in me shops the 
condition of the pattern determines the 
manner of molding, and in case any de 
fects de Dp machining the bearing 

ot a rod b ! wen ¢ t be 
ng up ise of a rough pattern, the cu 

tomer | ! ime but himself 
\nother b g ed on locom 
tive s the gib or r is a narrow 
ib of b i ) ‘ f inch to at 
nch in) thickne id ynetime witl 
de idded resemble a trough 

L hese gh gib ire ( r cast WwW 

the f the ough downward i 
dispense \ lering it would b 
necessary 1 g e body of sand tha 
forn hie de \s these castings range 
il 1 Nickie ey may 

I gate end, provided su 
gate cut i continuation of th 
( rie falls into the chan 
‘ e by the me, and so, after filling 
em gt \ ( \ tl green-san 
re \\ n the gibs are gated in th 
e end and the mold inclined 
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(a practice often followed by careless 
molders) scabbed and dirty work is fre- 
quent, because the metal washes over the 
core and cuts it away. In both these 
methods of gating, the metal flows through 
the mold and runs unconfined over a sur- 
face it must finally rest upon, to the evi- 
dent disadvantage of the same, so that it 
is preferable to convey the metal by means 
of a runner to the lowest point of the 
mold, the same being inclined, and thus 
permit the metal to flow upwards until 
the mold is filled. 

As shown in Fig, 1, there are three gates 
used, one at the lowest end, one in the 
middle, and another at the upper end near 
the sprue, this last one being cut in the 
cope only, the idea being for the metal 
to pass this gate because it is above the 
level of the runner, down which it rushes 
and enters the mold at the bottom. The 
middle gate is really not necessary, but 
is put there in case the metal should be a 
little cold, when it becomes a material aid 
to the success of the casting. The upper 
gate is connected by the enlargement of 
the runner, cut in the cope, to the sprue, 
thus allowing the sprue to feed the cast 
ing and prevent any shrinkage. 

It is always a good idea to use a facing 
on the pattern when ramming the nowel. 
This facing may be made by mixing one 
part of flour with fifteen parts of sand; the 
green-sand core should also be well vented. 
A good plan, after bedding on the bottom 
board, is to remove it and cut a channel 
in the sand over the core, then thoroughly 
vent the same with a thin wire, and be- 
fore replacing the board to close the vents 
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FIG. 2. CASTING A BELL MOUTH UP. 

in the channel by rubbing them over light- 
ly with the fingers, thus preventing a bot- 
tom “run out.” With the smaller flat gibs 
the same manner of molding may be 
adopted and will give cleaner results than 
the ordinary end gate. 

Another casting much used in railroad 
shops is the “‘stick.’”” This is a round or 
hexagonal bar of brass, and is cut up into 
nuts and washers. Such bars cause trou- 
ble to the molder only, 
when their diameter is 2 inches or more; 
then they exhibit a tendency to shrink. 


inexperienced 
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There are two ways of molding sticks: 
horizontally and vertically. The horizon- 
tal method is always used for the smaller 
sizes, and calls for no comment. With 
the large sizes there is an unfailing rule 
to prevent shrinkage, and that is to make 
the sprue or feeder of a diameter slightly 
in excess of that of the pattern. This will 
produce the nicest work, as the metal may 
be poured comparatively cool, thereby pre- 
venting fins and other roughnesses. Many 


il i, 


— ™~\U . _ 
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GATING A BELL ON THE CROWN. 


FIG, 3. 


foremen, often through sheer ignorance, 
object to such large heads, regarding them 
as a waste of metal, In such cases where 
a sprue smaller in diameter than the cast- 
ing is used the metal must be poured ex- 
ceedingly hot to avoid shrinkage, with the 
result that the castings come out rough 
and covered with fins, and the cost of 
cieaning is greater than the cost of melt- 
ing the additional metal required by the 
larger sprue. Add to this the danger of 
using the metal a little too cool (for it is 
human to err) and the consequent loss 
by shrinkage, and the fact that more is 
lost than gained by such pennywise meth- 
ods will be apparent. 

There are two ways of gating the ver- 
tically molded stick: the bottom gate and 
the top gate. When the stick is bottom 
gated a riser must be taken off at the top 
to “hold it up’; with the top gate this is 
unnecessary, asthe gate itself performs that 
office. For this manner of molding the 
sand must be used much dryer than for 
ordinary work, and it must be rammed 
sufficiently hard to prevent the casting 
swelling, and yet not so hard as to cause 
the mold to blow. With the horizontal 
style of molding sticks, shrinkage is almost 
the only thing to be guarded against, and 
that, as outlined above, is easily overcome. 

To the danger of shrinkage the vertical 
method adds other perils. The sand may 
be either too wet or too dry, and it may 
be rammed too hard or not hard enough; 
therefore I believe the horizontal molding 
of such sticks is to be preferred. 

One of the most important bronze cast- 
ings used on the locomotive is the bell. 
The average engine bell weighs from 75 
pounds to over 100 pounds in the rough. 
The small bell used on some switch en- 
gines weighs 46 pounds. The cleanest 
way of making a bell is to hang the core; 
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this method of molding is illustrated in 
Fig. 2. To successfully hold the core an 
iron skeleton should be bolted to the cope. 
The core must be well vented, and to pre- 
vent accidents wooden slides should be 
used at the joint of cheek and cope, They 
must be of a length sufficient to insure 
against the core scraping the walls of the 
mold when closing. 

A common way of molding a bell is to 
place the pattern mouth downwards on the 
follow-board, and over this is placed the 
cheek (a three-parted flask is used) cope 
joint down if the bell is to be made mouth 
up. The gate-stick is placed in position 
and the cheek is rammed tolerably hard, 
with sand a little dryer than ordinary. A 
parting is made at the crown, the drag 
is rammed and the whole then inverted. 
The parting for the cope is now made 
and the cope, with skeleton, is placed in 
position. A sprue stick is placed on the 
one in the cheek and the cope is rammed 
and vented. The cope with core may now 
be lifted off, or the mold rolled over and 
the cheek and drag removed, whichever 
is considered safest. After the pattern is 
withdrawn the cheek is lifted off the drag 
and the gate-runner is cut in the same. 
The runner should almost encircle the 
crown at a distance of a couple of inches 
from it. The gates should be cut into the 
crown at regular intervals. See Fig. 3. 

These gates must be carefully cut, They 
may be about an inch in breadth, and as 
thin as possible where they join the cast- 
ing—an eighth of an inch at the deepest 
part is the maximum depth. The object 
in making the gates thin is to prevent 
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FIG. 4. CASTING A BELL MOUTH DOWN. 
breaking in, as bell metal is very apt to 
do. The metal should be poured cool, as 
it runs very sharp. 

The easiest way of making a bell is 
shown at Fig. 4—that is, mouth down- 
wards—and it is the method generally 
adopted in making church and other large 
bells cast in loam. With green sand, how- 
ever, unless the mold is very skillfully 
rammed and the heat of the metal on 
pouring is skillfully gaged, the casting is 
very apt to be much strained and distorted 
at the bow, because the shape of the mold 
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the metal to act as 
a wedge as long as it remains fluid. As 
shown at A, Fig. 4, the gate is extended 
to the bottom of the mold. Such a gate 
has the disadvantage of being liable to 
break a piece out of the bow, if not han- 
dled very carefully. To avoid this, bells 
cast mouth down are quite often gated into 
the crown only, as in Fig. 3. The metal 
thus strikes the top of the core and often 
cuts it off, to prevent which the core may 
be dried. A very good idea in making 
locomotive bells is to make the core and 
dry it separately, and after the mold is 
made bolt it to the drag or hang it to the 
cope, according to the method of molding 
followed. 


at this part allows 





Notes by a Wandering Mechanic. 

A TURRET LATHE ATTACHMENT FOR TURNING 
AND FACING CHANGE GEAR BLANKS— 
MILLING THIN STEEL PIECES—MILLING 
BOLT HEADS. 

BY H. GOLDSMITH. 

The next shops which I had the good 
fortune to get into were those of the Pratt 
& Whitney Company, at Hartford. At 
that time their 14-inch manufacturer’s 
lathe was just being placed on the market, 
and a few were in use in their own shops, 
and maybe they couldn’t hog off the metal 
on their crucible steel spindles—naturally 
using plenty of soda water in the opera- 
tion. Each department there is entirely 
separated from the others and has its own 
planers, lathes, screw machines, milling 
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handled on the milling machine. In their 
automatic screw machine department some 
very surprising results being ob- 
tained on castings in their magazine ma- 
chines. To me this work seemed some- 
thing marvelous, but, like everything else, 
It 


were 


one becomes accustomed to it in time. 
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and tools for turning 
outside diameter of the gear ‘blank. 

hub of has 
and _ faced pre- 
held plug in- 
serted in the taper hole in the spindle. A 
short pin secured in the face-plate engages 


ing finishing 
the 
This 


been 


which 
in a 


the 
out 


blank, 
bored 
is 


vious operation, on a 


Block Mou ion 











FIG. 30 MILLING 
seems to be second nature to a man in this 
country to accustom himself without the 
least exertion to the rapid strides that are 
being made in mechanical devices and shop 
methods. 

There are a great many special tools and 
attachments at the Pratt & Whtiney shops, 
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FIG. 35. 
machines, etc. In their heavy milling de- 
partment some very fine examples of large 
gang milling could be seen on the frames 
of their automatic machines, these being 
machined accurately and rapidly. Such 
parts as lathe headstocks, steady-rests, 
were also being 


caps for headstocks, etc 
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TURRET LATHE ARRANGED FOR TURNING AND FACING GEAR BLANKS. 


and a few are shown in the accompanying 
sketches. Fig. 35 shows a hand turret 
lathe arranged for turning and _ facing 
change gears. The turret head is removed 
from the slide and in its place is bolted a 
casting E, carrying the slide A the 
plate F. In the slide A are secured rough- 


and 
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THIN STEEL PIECES 
with one of the arms in the gear and acts 
The block C attached to the 


top of the front bearing cap of the lathe, 


as a driver 


acts as a steady-rest and support for slide 
the at work 
B tools for 


tools 
the 
the gear blank 


A_ while are 
The block 


facing both 


turning 
carrying two 
of 
operated by means of the plate F passing 


sides is 
through the lower part of the cut-off rest 
This plate is provided with a groove, as 
shown at G, in which fits a roll carried on 
a pin secured in the under side of the 
cross feed nut. The operations of turning 
the outside and finishing both sides of the 
gear blanks are thus controlled by the for- 
of the slide, and 
both operations being performed simul 


ward movement turret 


] Index Pin 


cr 
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FIXTURE FOR MILLING BOLT HEADS 


taneously, considerable time is saved over 
previous methods 

The fixture shown in Fig. 36 is a very 
good one for holding down thin blades of 
steel while milling, the rollers carried at 
either side of the cutter being forced down 


on the work by springs as shown. A very 


rigid fixture for holding bolts while a 
square or hexagon head is being milled is 
shown in Fig. 37 

In the small tool department of this 


firm there are some very fine special ma 


chines for grinding the clearance on mill- 
etc., and other special 


ing cutters, 


machines 


Saws, 


making punches, dies and 


for 
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taps. They have also some special turret 
lathe attachments for drilling and tapping 
the holes in for drilling the 
clearance holes to allow the chips to pass 
out while the dies are cutting. 

While at work for this company, a firm 
I had previously worked for that made a 
specialty of turret lathes, wished me to 
for their New York 
I ac- 


dies, and 


become a salesman 
office and introduce their machines. 
cepted the proposition they made, receiv- 
ing more salary and getting the opportun- 
ity to gain experience in another line— 
that is, selling machinery—and for a con- 
siderable time I have been holding down 
this position, my practical experience nat- 
urally being of considerable service to me 
in this work. 

In finishing this description of my trip, 
[ wish to add that when I started out I 
felt that I would have to battle with many 
problems and meet many adverse condi- 
tions, and as these difficulties came up in 
my travels I found considerable pleasure 
in mastering them. The experience gained 
in meeting such problems and the coming 
in contact with so many different fellow- 
workmen enable one to broaden out and 
conditions, as they present them- 
selves, But I 
would not advise anyone to take a trip of 
this character unless he is perfectly cap- 
able of reading drawings and _ familiar 
with almost all kinds of machine tools. 


meet 
with perfect confidence. 





The Koopman Calipers. 
BY FERD. WERTHEIM, 

Micrometers and other refined measur- 
ing appliances are everywhere in every- 
day use, but the spring caliper and the 
firm-joint kind, recently much improved, 
are being called for and produced in great- 
er quantity than ever. They have their 
own field, and the changes in shop meth- 
ods have not brought about their retire- 
ment. 

I have thought that a description of 
several calipers, which used to be held 
in high esteem by toolmakers and the best 
machinists, and are superior to anything 
on the market to-day, would interest 
AMERICAN MACHINIST readers. 

The tools illustrated were brought out 
about ten years ago by A, F. Koopman, 
of Chicago, and patents were applied for. 

Fig. 1 the caliper. 
This made of and the 
points were really finished—one did not 


shows strap-joint 


was saw steel, 
have to doctor them before they were fit 


for 


steel 


for use, as with most of those now 


The 
straps and solid bronze ring giving a fric- 


sale. joint was perfect—the 
tion absolutely free from back lash—and 
so made as to be readily adjusted. One 
could hold these calipers by inserting the 
A, or they 


These strap- 


small finger in the bronze ring 
could be hung up thereby 
joint calipers were notable for their ex- 
treme stiffness and lightness. 

Fig. 2 shows the combination caliper. 
The construction of the joint (called a 
plug and thimble joint) is shown in Fig. 
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3. The caliper points are finished to a 
thin, flat point, and hardened, making the 
tool valuable for the most accurate meas- 
urements. The usual binding clamps or 
thumb-screws are done away with, and all 
the points are taper at one end, fitting 
sockets in the head, friction being depend- 
ed on to hold them. 

I am not sure how 
stood the rough-and-tumble usage of the 


this construction 
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shop, but offer the suggestion that it is 
a very good way to make the better grade 
of drafting instruments. 

The folding wing TV is especially neat. 
The 


combination calipers sticks 


dividers or 
“like a 
It is often in the way of 


quadrant on ordinary 
out 
sore thumb,” 
the fingers when using the dividers for 
stepping off; it takes up too much room 
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in the tool box, and requires springs and 
check-nuts to keep it steady. The folding 
wing IV opens and closes automatically 
with the tool, and a fine positive adjusting 
movement of the leg is secured by the 
eccentric nut C. This nut taper 
bearing to take up supposable wear. 
These tools are as simple as any on the 
market now. They were brought out by 
a small and poor concern, but if manu- 


has a 
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factured to-day by a firm equipped for the 
work their excellence should assure 
ready and abundant sale. 

The importance of the workman’s small 
tools, both to himself and to the shop, 
through the results so largely dependent 
upon them, justifies almost unlimited dis- 
cussion of them, and many should be in- 
terested in the tools to which I here call 


attention 
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Foundry. 
BY R. H. PALMER. 

As one considers the past quarter of a 
century of foundry advance, many improve- 
ments are noted, particularly in buildings. 
By many firms more attention was given 
to plants and machinery for turning cast- 
ings into machines, twenty-five years ago, 
than to the production of the castings. 
Little was understood generally of the dif- 
ficulties encountered by the foundrymen, 
and little attention was paid to their needs. 
As the production of machinery became 
systematized, and the machinery became 
more perfected, many of the difficulties 
encountered in the machine shop became 
more and more traceable to the foundry. 
As these facts became more apparent, the 
attention of machinery manufacturers was 
attracted more to the foundries, and as 
they gave more attention to the foundries, 
the needs of the foundry became under- 
stood, and some of its difficulties better 
appreciated. 

One of the first points to attract atten- 
tion was the lighting, and the question 
was asked, ““Why should my machine shop 
require so much light and my foundry be 
obliged to get along with so little?” The 
engineer and architect were called upon to 
produce a better constructed building and 
one more convenient. The dark, dismal 
foundry buildings gave place, as modern 
foundries were erected, to those better 
lighted. The problem of heating was 
worked out in many ways and different 
systems were installed. Better sanitary 
appliances were installed and ventilation 
provided for; wash, bath and dre<sing 
rooms were provided, adding to the health 
and comfort of employees. 

With the foregoing awakening came also 
another to ihe fact that the country was 
cal'ing for a line of goods requiring heav- 
ier machinery to produce it, in many cases. 
Foundries had been erected which the 
owners considered were capable of having 
made in them castings of any size wanted, 
but it was found the castings were costing 
too much, even where they could be pro- 
duced at all, and the foundry had not 
proper facilities for handling economically 
the size of castings required; too much 
manual labor was employed; too much 
power expended; neither of these of the 
right kind, or in the right way. 

Cranes of the most improved pattern, 
with other lifting devices in different 
forms, had been installed in the machine 
shop. If it paid to expend money to save 
money in the machine shop, why should it 
not pay to do so in the foundry? became 
the question. Since the time when that 
question came to be asked by the owners 
of foundries, improvements have been con- 
tinuous. 

The style of foundry building became 
the style adapted to the owner’s peculiar 
situation. The handling 


needs, and its 


and storage of supplies attracted his atten- 
tion, and different ways were provided, 
in close proximity to where they were to 
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be used, to escape extra handling and its 
consequent cost. The ever-present danger 
of fire in wooden buildings caused brick 
and steel to largely take the place of 
wood. The old-style foundry was, in gen- 
eral, low-studded, and seldom gave hoist 


room enough to have what were then 
called heavy castings made in it con- 
veniently. With the installation of the 


traveling crane came the need for greater 
hight between floor and truss—more head 
room. 

Of the many styles of buildings, the 
foundry with main floor through the cen- 
ter, or “Monitor” style, and side roofs, r 
wings, with traveling cranes in the moni- 
tor, and jib cranes working on the posts 
swinging in under the wings and into the 
main flocr, seems to give best satisfaction 
for the combination of heavy and light 
work. The cupolas is 
governed by the situation of the building, 
delivery of iron and coke, etc. Some of 
the latest foundries built have been, not 
the embodiment of the ideas of one man, 
but the assembling of the ideas of many, 
and the among these 
those which the builder considered as be- 
ing the best adapted to suitably and eco- 
nomically produce his particular and in- 
dividual class of work. To this end some 
men have traveled extensively, visiting the 
most improved foundries in the country, 
and from the experience of others have 
striven to produce the most economically 
and conveniently arranged foundry plants 


arrangement of 


selection ideas of 


possible. 

The advent of the traveling crane in 
the foundry was thought to “doom” the 
jib crane, and its banishment was pre- 
dicted; but it was found the traveling 
crane needed help. While a _ giant in 
strength, it could not be everywhere at 
one time, and was needed at too many 
points at the same time. Hence the ar- 
rangement of jib cranes on the posts of 
the monitor, as accessories to the traveler. 
To-day the styles of cranes and kinds of 
power applied to them are many. In con- 
nection with jib cranes, air hoists and 
other devices have been installed.  In- 
dustrial rail or tram ways have been laid 
to facilitate the removal of castings from 
foundry to cleaning room, and rattlers. 

The cupola for melting the iron has 
been the subject of many exhaustive dis- 
cussions. In many parts of the country 
coal was for years used for melting, and 
among the older styles the McKenzie was 
quite a favorite, though the straight 
cupola with the designer’s special tuyeres 
was perhaps the most common, with wind 
box on the outside; all aiming at the im 
portant points—an even and complete 
combustion, giving and 
high degree of heat to melt the iron, with 
Coke has large- 


maintaining a 


as little fuel as possible. 
ly superseded coal, as experience teaches 
us it is more economical than coal with 
the improved cupolas of to-day, although 
some of the foundries prefer the combina 
tion of both, claiming the iron lives longer, 
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On the other hand, a 
with a 


is cleaner, etc. 


cupola built to use coke alone, 


special 
fectly satisfactory in its workings, pro- 


arrangement of tuyeres, is per 
vided it has the proper quality and quan 
tity of coke and the right amount of wind, 
and with proper facilities for slaging may 
be run for a considerable length of time 
Melting with coal alone was a slow pro 
cess, and one accustomed to melting with 
coal and changing to coke finds the time 
required to pour off the shop considerably 
shortened when he becomes accustomed to 
the use of coke. When coke was used ex 
clusively in a place where coal was for- 
the “The 
lining cuts out quicker”; manu- 


used, usually was, 


the 


merly cry 
but 
facturers of the lining have been able to 
that. the 
ago: heard a 
alluded to as “tub” blowers, and 
different arrangements of 
but never had the good, or ill, 


meet blowers of 
years 


styles 


Regarding 
I have number of 
with valves, 
fortune to 
see them in operation. I once saw a small, 
home-made 
small cupola, the sides of the case being 


blower, or fan, running a 

made of boards, the circular part covered 

with light sheet iron, while the fan run 

ning inside was built on a wooden shaft 

It did the work 

with the blower is almost unknown. 
I have referred to the cupola 


In these days, trouble 


What 
goes into it is one of the most important 
points. We sell its product molded into 
various forms, called castings, and upon 
their cost and quality depends the profit. 
The quality of iron charged, fuel it is 
melted with and our management of the 
cupola, all go together to help determine 
the quality of the iron. 

One of the greatest strides in conduct- 
ing a foundry plant successfully has been 
the recognition by owners and managers 
of the value and importance of chemistry 
in connection with mixing the iron, and a 
chemical analysis of iron and fuel and 
analysis of product; also the importance 
of physical tests in conjunction with the 
latter. Not many years ago the mixing of 
iron was done largely by rule of thumb 
Physical tests were made and the mixture 
changed if not satisfactory, by adding a 
little iron of what looked the softer pig, 
when perhaps the cause of all the trouble 
a proportion of that very 
the trouble 


was too large 
iron. The 
to be greater; another change was made, 


next run showed 
and finally the trouble was solved for the 
\ lucky chance. With 


is known what 


time—by what? 
the aid of the chemist it 
goes in; with his aid and physical tests, 
it is known what comes out, and few mis 
But it 
bered that an improperly charged cupola 
slack iron 
machinery 


takes are made. is to be remem 
melted, 

soft 
importance of a 


producing a_ slowly 
clean, 


the 


never produced 


castings. Hence 
properly managed cupola is realized. 
When a 


piece of ground, the elevation of the fuel 


foundry is built on a level 


and iron to the charging stage has been 


given a great amount of attention. In 
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years gone by it was done by a man 
wheeling it up a runway or throwing it 
from the ground on to an intermediate 
stage and then from there to the charging 
stage. While that may do in a small way, 
the large plants melting 50 to 150 tons 
per day have provided elevating systems, 
at considerable economize 
manual labor. 
large amount of fuel and iron can be 
handled at a This and 
other papers have published very interest- 
ing the systems these 
larger foundries have in use. 

Formerly the iron was taken on to the 
charging floor and then the charge was 
made up from the different piles of iron 
assembled there, and tossed from scales 
into furnaces or cupola; in fact, in some 
old foundries, it was a question how much 
was weighed on the scales, and perhaps 
The larger firms 


expense, to 
The consequence is that a 


minimum cost. 


photographs of 


in some places it is now. 
have now so arranged their systems of 
handlingthe stock that a charge is weighed 
upon a car in the storage yard, pushed 
over to the elevator, and up it goes to the 
stage and forms one of a train that is to 
pass before and be discharged into the 
cupola at the proper time, thus doing away 
with extra handling. And some have ar- 
ranged to carry in store, on the stage, 
a whole, or part, of a day’s needs in case 
of accident to the elevating machinery. 
The number of elevators and the different 
styles are many, and each has its frien“s, 
but the p'unger elevator is quite a favorite ; 
perhaps the more so as so much water is 
needed at shaking-out time in the foundry, 
and the water from the elevator can be 
utilize’, if properly stored; but each pos- 
sesses some advantage over the other. 

Lighting the foundry by artificial means 
was a problem in times gone by. Some 
of the ways resorted to were: Filling 
a pail with sawdust and saturating it with 
kerosene; another, pouring some melted 
iron in the sand, covering it with coal 
with gas pipe stuck up in the center, cov- 
ering the coal with sand, and lighting the 
escaping gas. A gas light usually lookea 
like a “bug-light’”’ a short distance away 
when the foundry was filled with gas and 
steam when pouring off and shaking out 
the molds. The introduction of the elec- 
tric light was a blessing; it can penetrate 
the fog in the foundry at the times referred 
to. At first it was thought a few lights 
would do, but experience proved it re- 
quired more in number, so arranged as to 
overcome shadows’ Deprive the foundries 
of the electric light and the loss would 
be keenly felt. 

Compressed air is being used in many 
ways in the foundry, and many claims 
are made for it as an economizer. The 
air lift has been in successful operaticn, 
and also for some time a pneumatic ham- 
mer, and it is fast gaining friends, as it 
proves its c¢fficiency. 


Years ago, when the riddle, or sieve, was 
used by hand alone, it took quite a long 
time to riddle a pile of sand, as many an 
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apprentice boy knew. A rude machine, 
known as a “one-legged hors,” was made. 
Next came riddiing machines of different 
styles and then a sand mixer for temper- 
ing alone. 

The molding machines of to-day are far 
in advance of those of f-rmer years, and 
many castings are made on them that only 
a few years ago it was deemed impossible 
to make. Constant improvements are be- 
ing made and in this age of perfected, 
special machinery, there are many surprises 
yet in store for many foundrymen. With 
the need of a greater and more econom- 
ical output, why should it seem at all 
strange that the attention of the inventor 
should be attracted by the wants of the 
foundry? Does it not show a field for 
inventive genius? 

Handling the iron has received a great 
deal of attention. In former years the 
large ladles were poured by the use of 
levers. During the past twenty years the 
ladles have been improved, being better 
balanced and shaped, and arranged with 
gears to be worked with a wheel to lift 
them as they are used in pouring. Ladles 
holding up to twenty tons or more can 
be obtained, which can be worked very 
easily and with safety with less help than 
a six-ton ladle could twenty-five years ago. 
The foundries where what is termed “‘side 
floor and bench work” is made have pro- 
vided ways of carrying the iron from the 
cupola around to the side floors and differ- 
ent parts of the foundry, and delivering it 
into the smaller ladles used by the mold- 
ers. The same systems are in use in the 
shops making heavy and light work in con- 
nection with cranes or cupola. Some of 
the systems are, ladles mounted on trucks 
running on tracks; also a ladle rrounted 
on two wheels pushed along a gangway 
paved with iron plates, or an overhead 
system of tracks from which a ladle is 
suspended from a carriage running on that 
track. Each has its advantages. Some of 
these systems are quite expensive, yet 
prove very economical, especially where 
there is a great deal of iron to be handled. 
In most foundries the custom had been, 
and is still in many, for the molder to 
take his iron directly from the cupola with 
the help of a laborer or molder if neede?; 
consequently, there is a cost for what may 
be termed non-producing labor, which with 
any of the above systems is reduced to a 
minimum, as two men can handle a large 
amount of iron. 


’ 


Core ovens for drying the large loam 
and dry sand molds, also the large cores, 
are varied as the wants of their special 
foundry demand, in style, arrangement of 
flues, fireboxes and general form, yet in 
all keeping in mind the necessity of an 
evenly distributed heat throughout the 
oven. One of the great difficulties in 
many has been to get an oven to bake or 
dry the cores well at the bottom; hence 
the application of bottom heat, or placing 
of fireboxes in the floor. The smaller 
ovens show more styles and are arranged 
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with a number of improvements, as the 
shelf swinging out with guard at back 
closing the opening, saving heat and pro- 
tecting the man; and heat diffused through 
the oven by a system of piping, to econo- 
mize fuel. Many cores that were for- 
merly made in halves and pasted are now 
made whole, insuring a round core, if that 
be the style. Especially is this important 
in the production of steam and gas pipe 
fittings and many machine castings as 
well. Many styles of carriages are in use, 
and in connection with the heavier, ar 
rangements for the traveling crane, to pull 
them out of and into the oven. 

The cost of flasks is one entering large- 
ly into the cost of equipment of the foun- 
dry, and is determined by what kind of 
castings the foundry is to produce. The 
flasks for green sand, which perhaps is 
the most important in one sense, were 
formerly made about all of wood, in this 
country. The kind of wood that was 
cheapest and easiest to obtain was the 
kind generally used in the jobbing foun- 
dry in any locality, and the wooden flask 
to them is a necessity, as it is easily made, 
and bared to fit any style pattern, is easily 
altered in depth, number cf parts and 
size; but as foundries became specialty 
foundries, producing castings for special 
lines of machinery, it became more eco- 
nomical to make iron flasks conforming 
to the outlines of the patterns; thus re- 
ducing the amount of sand to be used by 
the molder and giving him a chance to 
produce more castings without an_in- 
creased amount of labor. With their in- 
troduction into the specialty foundry, 
many jobbing foundries devised flasks of 
iron that were so constructed that the 
parts were interchangeable to a certain 
extent. The introduction of the large and 
powerful molding machines still added 
more, and iron flasks became a necessity 
to green sand as well as dry sand. 

The loam molder still uses the spindle 
and strickle, or strike, and his plates, 
bricks and loam. Improved ways have 
been introduced of securing his built-up 
mold, and new wrinkles introduced. 

With the improved facilities for hand- 
ling work inside the foundry, provision 
was made to bring flasks into and out of 
the foundry by other means than a large 
expenditure of manual labor and its con- 
sequent cost in handling the larger flasks. 
Industrial railways were laid and trolley 
systems installed in connection with mod- 
ern foundries, and two men can now do 
as much as twenty in the old way. An- 
other important item to most foundries is 
the storage of tlasks—in the city especially, 
where fect of ground mean dollars—hence 
the necessity of flasks that can be easily 
altered and adapted to the prevailing style 
of work. 

In the cleaning room the compressed air 
chipper is doing the work of a number of 
men. I can only say, if more would try 
it I think their experience would satisfy 
them that it is just the thing. The sand 
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fill a 
who 


blast, it has been claimed, was to 


long-felt want. There are those 
don’t want it; but what satisfies one does 
not all. In the above I refer to the larger 
of For 


ings the tumbling barrel is still the most 


class castings. the smaller cast 
economical. 

In the large foundries there has been a 
system of systematizing of the foundry de- 


Work to- 


laid out to-day; certain molders 


partments that is to be done 
morrow is 
know just what changes are to be made, 
and the flask currier knows what is want 
ed. The old style of 


to-day anyway” has given place to 


“we must have this 
“make 
it if possible, but don’t break things up 


and add to the cost of other things to get 


this one.”” Economy is the word. If, ow- 
ing to the forgetfulness of the one who 


should have ordered the casting, it is not 


on hand when the machine shop wants 


The Machinist and 
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and let the time saved to the molder be 
urned into production time. 

In order to facilitate the cleaning of 
castings and to withstand the effect of the 
hot iron cn the mold, the face of the mold 
s made of a mixture of sand and sea-coa 
facing, varying in proportion to. the 
weight, thickness and other peculiarities 
ot tne ¢ ting » be made and the face of 


dusted and slicked 
‘ead ; 


formerly other preparations were used, as 


the mold is brushed or 


with preparations of Ceylon 


a patent facing called mineral and a mix- 
ture of Lehigh coal, charcoal and other 
non-conductors of heat, mixed by the 
molder according to his experience and 


— J 


fancy, to make the casting peel off, keep 


it from cutting, etc. In former years this 
was done in the case of the larger cast- 
but 


of the 


ings, as years passed in many parts 


country it became the custom to 


ptr ite 


ate 





Mn heltey 


the Modern Lathe. 


One of the interesting sights of a modérn American machine shop is to watch the workh- 


ing of a lathe. 


It moves with unerring precision, shifts at the right moment and, once start- 


ed, the machinist cin with safety glance at his paper, knowing that the machine will .almost 


think in performing its task 


{Fac simile from the Detroit News-Tribune 


it, he cannot rush into the foundry 
and order it in right away, breaking every- 
thing and everybody up; his order has to 
go on where it is going to show and can 
take its place. Should a breakdown come 
that different, 
rush. 

Instead of molders placing their smaller 
castings in the gangway and cutting over 
their sand, men come in during the night 
who remove the castings and cut over the 
sand, the molder only the 
smaller work and leaving the larger so as 


in, may be and mean 


shaking out 
to avoid damage to flasks; or perhaps there 
may be some reason for a molder to stay 
to look after some particular job, but the 
idea is to let unskilled labor do what be- 
longs to it, and economize in the amount 
of it, by emplo ing power, where possible, 


and in this way economize in skilled labor 


of November 1/ Comment unnecessary 
make most of the work on the floor for 
machinery castings “in facing,” as it -s 


termec, and the pickling of castings be- 
came less common. The smaller castings 
in most cases, when possible, are rattled or 
tumbled. While this way is without doubt 
the most economical, yet the claim is justly 
the of the 
smaller castings that to be machined 
formed on the 
tends to soften it 


made _ that process tumbling 


are 
causes a harder scale to be 


pickling 


surface, while 


Hence, in many foundries making such 


work as cotton machinery, very little sea 
taken to 


coal faci g iS USé¢ and care is 


ings that are to be ma- 


pickle them 


The dry-sand molder and loam molder 


made his damp-blackinz from mixtures of 
the forecoing ingredients, using some beer 


and a little clay to help stick the blacking 


bi d yi! ses Vv oy € i Is 
ll ove country f t general pt 
poses 1 ed y the coremaket 
Whe years pa e raw material al 
\ I nishnec vy we have the foundry 
sup] I \ furnish us w 
every we W I ) S 

M l I \ ce in the SS I Ca 

\ S¢ \ ) \ 11i¢ 

pi mn ¢ ‘ VO! l 1 not 
\ g to C ( 1 many were t 
aey > emp yer VOTE nie | Te 
day ec gore er 1 1D I ¢ Ipic where 
they a1 d f eam work, are ined 
ind the ne nt v is tluxed on to 
the w g chapl e molten metal 
runs l 

While the f hand molding remain 
the same, : rounded with the many 
improved acc s named and ts carried 
on in pleasanter shops, with more comforts, 

d in many places more than comforts, 
of the modern shops 





Letters From Practical Men. 


Attachment for the File. 





Editor American Machinist 
he enclosed sketch shows a tool which 
I have lately designed and found useful 
for a variety of work As you will se 
A 
~L) 
Am Vu 
} \ i ENT 
it 1s ext 1 rr attachment whicl 


can be fastened t any shape of hle when 


Is necessary to use the extreme point, a 


tc It thus all 


in sharpening reamers, « WS 
the full pressure of the left hand to be 
employed, with the addition of greater 


leverage. I hope this idea may be of us: 


to some of your other readers 
A. PRINGLE 
Planing “ Out of Wind.”’ 
Editor American Machinist: 
I can quite endorse Old Bob’s remarks 


954 on the of 


“winding strips,” but I would ask “Why 


at page time-wasting use 


use a straight-edge For my own part 


I have not used “winding strips” for years 
or a straight-edge either, but merely turned 
the 


be ard ( dae wise, 


when the wind can 
be detected by the eye without further 
trouble I have never found the least 
difficulty in doing this sufficiently accur 
itely for any work that I have ever had 
to do witl nd I constantly plane up 
work t bed” glue n nd “p 
pe nt 
By iving the rp t tt ‘ 
corner of the try plane, it makes a very 
eft raight-edge for planing the 
worl raig across, and working in tl 
way there is no need to lay down the plane 
until e work on that side of the board 
fil e Of course, with a thin board 








it 3S 


as well to roughly straighten 
one so that it will lie 


on the bench without springing, but this 


often 
side of the board 


can be done with a jack-plane to much 





better advantage. W. E. BD. 
State of Victoria, Australia, 
The Strangers Within Our Gates. 
Editor American Machinist: 
[ am sending you some photographs of 


AMERICAN 


MACHINIST 


and, although the foreign element com- 


prises about one-third of the population, 


it still retains much of the New 


England 


spirit. Foreigners are here quickly assim 
ilated and become good and _ patriotic 
Am_ricans. Many of them own their 
homes, and all take great pride in their 
care of the house and lawn 

Of the photographs, No shows the 
home of a young Swede. He is now a 
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packer in the scaie works. He came to 
this country when fifteen years of age 


At that time he worked for my father, and 


finding him wholly illiterate my mother 


taught him to read and write 
prived of much education himself, he more 


Jeing de- 


keenly ‘:perceived the advantage which ed 


ucated people possess, and his children 


have all received a liberal education at the 


public schools. Himself an Irish Catholic, 














OWNED BY WORKMEN 


HOUSES 


homes of foreign-born workingmen, 
in St 
contrast between 
of Italian 


Tecumseh Swift 


the 
taken Johnsbury, Vt., to show the 
and those 
Mr. 


Johns- 


these houses 


settlement shown by 
at page 641. St. 


an old-time New England town, 


an 


bury is 


OF 


FOREIGN 


nik yider, but 


BIRTH AT 





he 


ST. 


JOHNSBURY, 


came here with no trade, 


no knowledge of our language and almcst 


no money. 


help him except diligence and persever 


ance, 


No 


> 


1s 


He had no “pull,” nothing to 


the 


home 


of 


an 


Irishman, 


a 








unable to read at the age when many boys 


are through school, he has now two 


daughters in an academy, one son fitted 
for college and one other son through col- 
lege with class honors and holding a pro 
fessorship in a Massachusetts school, He, 
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together with all the others mentioned, 
own their homes. 

No. 3 is the home of another Irishman, 
a blacksmith. In Ireland it is said that 
only one man out of seventy-eight owns 
his home. This man world resent it, 
however, if I called him an Irishman, or 
even an Irish-American, for in his public 
speeches, which he is often called upon 
to make he never fails to declare that he 
is a “free American citizen.” 

No. 4 is the home of still another Irish- 
born citizen. For fifty-five years he has 
been a molder in the Fairbanks foundry. 
Although beginning as a poor boy, he has 
by hard work been able to accumulate a 
fine property on the best street in town, 
to afford his daughter a chance to cuitivate 
her musical talents and to give his son a 
legal education, and finally to retire after 
having fully done his share of hard work. 

No. 5 is the home of a Swedish black- 
smith, who American for 
twenty-five years. Although the Swedes 
are natural-born ironworker’, there is little 
inducement for skilled come 
to this country, since anyone importing a 
workman with the promise of a job is lia- 
ble to a fine of $1,000 and the workman 
to be deported. This man came here frcm 
Sweden unskilled, without work and with 
no unusual chance. By diligence and 
economy, he has been able to earn enough 
to support his family, and, in spite of more 
than the usual amount of sickness, to save 
enough out of his earniigs to own a home 
His daughter has just graduated from cne 
of the leading New England academies, 
valedictorian of her class, ranking first in 
a class of 60. 

No. 6 shows the small but comfortable 
home of a French-Canadian. The French 
church and parish school can be seen 
through the trees on another street. This 
man’s premises are so neatly cared for 


has been an 


laborers to 


as to attract attention from people who 
pass by. 

These houses are all owned by men of 
foreign birth, workingmen dependent on 
their day’s labor for their support. There 
are arriving in this country more than 
100,000 such people every month, and the 


number is constantly increasing. More 
than half the immigrants are men, and 
half of the men are illiterate. These 
people enter at once into our com 
mercial and industrial life. They must 
live and our prosperity must support 


them. None of them begin life here with 
any greater handicap than some of these 
men I have mentioned, since cripples, pau- 
pers and others not able to earn a livi.g 
are rejected by the board of immigration. 
Some of these men will be pursued by ill- 
luck, sickness and other misfortunes, so 
that they will be unable to own a home; 
others will be content with a shack like 
those shown by Mr. Swift, while others 
will have comfortable like those 
Which kind it 
shall be will depend much on the environ- 
ment. W. H. S. 


homes 


illustrated in this paper. 
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Planing a Large Bed Plate on a Small Planer— 
An Attachment for the Shaper. 

Editor American Machinist: 
The sketches show some ideas found in 
a nearby shop. Fig. 1 shows a method of 


planing a large generator bed plate on a 
small planer. A is a circular table taken 
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FIG. I. PLANING A RED PLATE 

from a large horizontal boring mill and 
clamped to the planer table. 


is clamped to the circular table, and, as it 


The bed plate 


only requires planing at the points b, c, d 
and ¢, the overhang of the tool is sufficient 
to reach across, and when one point has 
been planed the clamps holding A 
loosened and it is turned one-quarter of 
the way around, and so on until planed at 
all four points. 

Fig. 2 
for a shaper. 
tached to the side of the ram and a screw 


are 


is a radius planing attachment 
It consists of a bracket at- 


journaled in a swivel bearing in the brack- 


[ 
| a 
| emcee ark 
‘\ 
/ {] 
oO a) oO 
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FIG. 2. SHAPER ATTACH MENT 


et and having a nut attached to the swi 
eling slide of the shaper. The clamping 
screws are loosened just enough to allow 
the head to turn. James F. WILLEY 





Cutting Small Gears. 
Editor American Machinist: 

I want to find a good way to cut small 
gears of, say, 24 pitch and 7-12 inch out 
side diameter, At present we put six of 
these gears (which are 1% inch thick with 
a 5-16 inch shoulder 
which is as true as we can grind it, and 


hole) on a arbor 


when we take the gears off we find they 


do not run as true as them to 


we expecl 

If anyone can give us a pointer on cutting 
1 be much obliged 

QUuIzzrR 


these gears I wil 


Turning a Big Journai. 


Editor American Machinist 


Quite a number of years ago, in a smal 


country town where I was working, was 


a paper mill and there was trouble with 


one of the machines, a rotary bleacher 


used for the reduction of the paper stock 
by steaming (cooking we might call it) 
to a condition in which the beating en 
gines can more readily still further reduce 
the stock to that pulpy condition when the 
in the machine can 


the fine fiber 


water pape! separate 


and collect it on the screen 


covered cylinders from which it is _ re 


moved by an endless web of felt and pas 


ing on, is partially dried and is then 


off and between heated rolls until it 1s dry 


and has become papet There, I did not 
intend to go so far from my subject—the 
“rotary.” The one I made the acquaint 


ance of was a big cylinder some 


25 or 3 


feet long and 8 or 10 feet in diameter 
made of boiler plate and resembling a 
boiler, only it had no flues or firebox 


Along one side were trap doors or man 
holes through which the stock was charged 


} + 


and discharged, and at either end was an 


immense journal about 18 or 20 inches 


long and nearly as many inches in diame 


ter [hese big journals rested on rolls 
of about 10 or 12 inches diameter Both 
journals and rolls were cast iron. The 
rolls in turn had journals about 5 or ¢ 


inches in diameter and length running in 
lignumvite. At one end of the big cylin 
der a cog wheel encircled it, in which ran 
a pinion, thus rotating slowly the ponder 
ous thing. Steam was admitted throug) 
the center of the journal on this end 


My story properly relates to the 


journa 
and rolls on the endopposite the driven end 
The two rolls and their lignumvit# boxes 
the blocks of 


to notches cast into the 


rested in cast-iron 


case, 
wood being set in 
for th 
keep oil enough in this case tokeepthelow 
flooded, but | 


and 


iron Cas¢ purpose The idea was t 
er part of the roll 
had 
had gotten dry, so 


suppose 
the rolls 


bearings wert 


the oil been neglected 


that the 


worn down till the rolls touched botton 


and stopped turning and flats had becom: 


worn on them, also the big journal was 
badly cut. It was an easy matter to re 
move the rolls, take them to the shoy 
turn them all over and remove the boxe 


but the big journal could not go to the 


shop. We jacked the thing up to remove 
the rolls (case and all), then, as this rest 
ed on a stone foundation—in fact, a part 


I took 
well-seasoned oak timber and cut 
one side of it, 
that ] 
our 


of the foundation of the 


a large 


building 


ting a V in let the journal 


down into then took the 


cross 


from 24x24"x6' planer and, 


this 


head 


bolting it securely to timber, had 


the big thing set in motion It moved 


pretty slow, but in time several light cuts 
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were taken across the journal as it ro- 
tated in that V, and the result was a good 
We were perhaps four days on the 
job, About half the time there were two 
of us and the rest of the time only one, 
with the help of all the laborers from the 


job. 


mill when needed. 
ago, far 
never any further trouble 

Epwarp DEHART 


This was a dozen years 


and, so as I know, there was 


Average Drawing Room Practice. 
Editor American Machinist: 
The sketch herewith is for a_ special 
branch pipe fitting, part of the outfit for 
an air compressor, which was broken in 
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above topic have appeared in these col- 
umns, and, like many another who has 
done some of the eye work, both in the 
shop and out of it, I have read these 
articles with interest. 

Every shop has one or more of these 
“doctors,” so called, and as the ‘‘opera- 
tions” are gratis, as friend to friend, they 
are not without unpleasantness sometimes ; 
for, should you unwittingly hurt your pa- 
tient, whether or no you get the offending 
mote out, he will want to hammer you 
and “you’re no good’. This is so 
often the case where no pay is asked for 
professional services rendered, though 


say 


g nerally much gratitude is expressed 
a 
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THE DRAFTSMAN’S MARKS AND THE FOREMAN’S. 
transit and necessitated a new casting It goes without saying that your doctor 


Che sketch will illustrate a bad practice 
‘mong draftsmen, especially young men 
just out of school. It also will show what 
a practical pattern foreman will do with 
a sketch of this kind before giving it to 
the workman, and the reason for this is 
: that he knows from experience that the 
dimensions given by the draftsman will 
puzzle the patternmaker, and two to one 
he will make a mistake. As you can see 
in the illustration, the foreman has drawn 
his blue pencil through the draftsman’s 
figures and substituted the every-day di 
mensions. The know all 
hundredths, etc., not 
Write the 
ire best understood. 
that the draftsman marked “ff” 
face only, when two faces and one diame 


workman may 
but that is 
dimensions which 
You will also note 


about 
the point. 
on one 
ter are to be finished; note here also the 
practical foreman’s change. 

The draftsman said a man must be a 
fool who would not understand that, but 
suppose the job was given to a fool and 
he finished only the face marked ‘“f,” what 


then? Would you tell him the drawing 
called for two faces and a diameter fin- 
ished? I guess not. Make your drawings 


clear and help the poor son-of-a-gun all 
you can; you can find him in every shop. 
MACHINIST. 





The Shop Eye Doctor. 
Editor American Machinist: 
articles 


Several valuable on the 


very 








must have a good eye, a steady hand, and 
some nerve; for the continued scratching 
by a timid, shaky hand works sad havoc 
on the patient’s nerves, and adds to the 
trouble for the doctor when the case is 
then given to him to finish. 

Sharpened sticks and penknife blades do 
well enough for loose, floating pieces, but 
are useless when the piece is imbedded 
in the eyeball. It then becomes necessary 
to cut it away from the place and lift it 
out, but oh! so carefully must it be done 
when near the sight. 
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is then rubbed a few times on a hardened 
surface which turns upon the flat side a 
very fine burr that can be detected by 
scraping on one’s thumb-nail. It is this 
burr that does the work so well, acting 
as knife and hook at the same time. 

Another very handy tool is a loop of 
horse-hair about 1 inch long attached to 
a small wood or other handle. This is 
useful for pulling off a piece that adheres 
to the surface of an unsteady eyeball. To 
operate, raise the lid, push the loop well 
up and under; then close the lid, and hold 
while the loop is pulled down and out 
This work like a charm, and is rarely felt 
by the patient. 

Cocaine, if recklessly used, may cause 
more trouble than it will save pain, and 
is to be avoided by shop practitioners, 
for it may be too strong, or impure if not 
fresh, Eyestones and linseed are some- 
times used, but their work is uncertain. 

For inflamed eyes, such old remedies as 
Poor Richard’s eye water, Iukewarm 
water, dilute witch hazel, and a bandage 
of tea leaves, are all good. 

A very deceptive thing is a wild eye- 
lash—one growing near the edge of the 
eye-lid and rubbing on the ball of the 
eye each time one winks, causing annoy 
ance and leading one to believe there is 
something on or in the eye. Lashes with 
congested roots cause a similar deception, 
and when pulled out show a long, stringy, 
black root. For these a good, strong pair 
of tweezers is another very necessary tool, 
but their points must be carefully made 
so as not to cut the hair. 

The three tools mentioned, together with 
a powerful magnifying glass, complete a 
good shop eye doctor’s kit. H. E. B 





A Machine for Beveling Steel Plates. 


Editor American Machinist : 

In the inclosed drawing I have tried to 
illustrate a machine for finishing small 
steel plates which were first blanked out 
in a punch press, and then beveled on both 
edges in this broaching machine. These 
plates were formerly milled, but the cut- 








EYE PICK- 

A small tool, or rather instrument, that 
I have used to good advantage for a num- 
ber of years past is shown in the sketch. 
The instrument is made out of a broken 
Disston hacksaw blade, on account of its 
temper. It is about 4 inches long and 1-32 
inch thick, and ground at one end to a 
sharp point which is magnetized. On one 
side of the piece the edges at the point are 
beveled with a fine file to a keen edge, 
the other side being flat. The instrument 


SHOWN 


American Machinist 
FULL SIZE 
ters, when a little dull, would make quite 
a burr on the job, and even when kept 
sharp would, at the best, turn out only 
about 300 per day; thus it was necess: ry 
to keep a miller going all the time, and an 
extra operation was required for filing the 
burrs. The broaching machine now turns 
out about 2,500 per day, and does a good 
deal better job. 
The plan of the machine is given in 
Fig. 1 and a side view in Fig. 2. The 
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mechanism for driving the work between 
the broaches consists of a long steel bar 
and gearing to which it is connected as 
shown in the drawing, the gears giving 
the bar a motion similar to that of a 
shaper ram. It may seem unnecesary to 
use the two sets of gears, but I found it 
took a great deal more power to drive the 
machine than could be obtained from the 
one gear and pinion as arranged at first, 
so another large gear and pinion were put 
on as shown, and these increased the driv- 
ing power very much. The machine was 
belted up to make about five strokes per 
minute. 
attention outside of the occasional brush- 


AMERICAN MACHINIST 


of the hopper, one at a time. The two 
levers E working on a stud move the slide 
when the pin F comes back in position. 

Fig. 3 shows the relative positions of 
the broaches and guide plates when in the 
machine. Only one side of the blank is 
beveled at a time and the guide plates on 
either side make the tool very rigid. 

Fig. 4 is an end view of the holder, 
showing the broaches A, which are ad- 
justed to size with the screws B, and the 
top screws C which keep the broach down 
solid in the holder. The pieces D are 
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than anybody else. Now, that is especially 


good advice to young machinists. I have 


in my possession a pair of calipers stamped 


upon which are the names of all the boys 
who started to learn the machinist trade 
the same year same shop Chere 
is also the figure 6 stamped upon them 
representing the number of letters in the 
name of one boy who could not afford a 
stamp; we will call him “Bob.” Now, 
we all used to have little fun with 
Bob, because he spent so much of his time 
at the Chinese laundry Ile used to say 











held in position as shown and keep the he intended to iearn the Chinese language 
When running it needs very little plates down on the broaches as they pass Of course, he had to put up with having 
through his lathe occasionally decorated with sev 
es Le = 
‘aan 7 ——_—_ . 
Fig.3 SWS ws ] Hy Gear Pinion j 
Fig.5 ae 
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Fig.2 
MACHINE FOR BEVELING STEEL PLATES. 

ing away of chips and keeping the hopper: The pan of the machine is filled with eral pair if dirty overalls, towels, et 
filled with plates. oil, and as the broaches are always under done to represent a laundry, together with 
The hopper A into which the blanks are the surface they last a long time without pictures of \ rts of Chinese hung 
put was made high enough to take about being ground. all around him, etc., but Bob just took 1 
100 plates, and the weight of these always Fig. 5 is a view of a broach, showing all good naturedly and persisted in hi 
keeps them in place to be carried into the shape of the teeth, and Fig. 6 shows visits and studies until he had indeed be 
position for the broach. On the front side the finished plate. As the plates leave the come a very good Chinese. When he got 


of the hopper is a plate B which has a 
slot in the bottom just the width of the 
plate to be broached, thus allowing but 
one blank to be fed out at a time. As the 
slide C moves back, the weight of the 


plates causes a blank to drop into position. 
A piece of steel D, which is fastened to 
the back end of the slide C and is just 
the thickness of the plates, feeds them out 


broaches they move up an inclined way 
to give the oil a chance to run off and 
then they drop into a box on the floor. 


A. H 





How One Machinist Learned One Thing. 
Editor American Machinist: 

I notice frequently that men are urged 
to learn to do some “one” thing better 


out of his time he worked in various shops 


until he had saved enough for him to take 


an engineering course in one of the lead 
ing colleges | saw by the daily papers 
a short time ago that Mr. Blank, M. E 


had returned from a very successful busi 
ness trip to China, where he had been sent 
a wealthy syndicate to negotiate for 
I find also that 


by 


some railway concessions, 
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he made more money that year than any 
one of the other eight whose names are 
on those calipers will make in the next 
five years, mainly through learning to do 
that ‘‘one’”’ thing better than some other 
men M. H. W 





A Six-Spindle Drilling Attachment. 
Editor American Machinist: 

While visiting a small shop in the State 
of Connecticut, I saw a neat device for 
multiple drilling. 

The machine is not adjustable. Its frame 
consists of two steel disks which are care- 
fully drilled for bear‘ngs for the spindles 
N. Each spinile is fitted with a collar 
to take up the thrust, and a small sheave 
or grooved pulley for driving. 

The sheave G is made with a tapered 
shank to fit the drill press spindle. The 
round belt L is placed about the sheaves, 
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clevis in its proper position. The nut R 
is fastened to the top disk by two flat- 
head screws. 

The hanger B is made in halves and fit- 
ted to the rack sleeve C so as to use the 
rack F for a key, thereby overcoming any 
tendency to twist. It is clamped by the 
bolts E. 

To put the apparatus into commission 
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Inside Gripping Spring Chuck. 
Editor American Machinist: 

The drawing shows a form of spring 
chuck which may be new to many of your 
readers, even though they are familiar 
with the ordinary push-out and draw-in 
chucks for holding rods and wires. 

The present adaptation of the spring 
chuck principle is intended for work that 


? 
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Section A-B 
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SIX-SPINDLE DRILLING ATTACHMENT 


of which there are six besides the driver 
G, while the idlers P P’ are for giving the 
proper surface contact. 

The device ), for keeping the belt tight, 
consists of a flat piece of iron, bent as 
shown, for a clevis, drilled and slotted to 
receive the guiding bolt K. The screw is 
turned down to half its diameter on the 
end, to fit into a hole for keeping the 


requires very little time, as it is only neces- 
sary to remove the nuts from bolts E and 
S, take off one-half of hanger B, and then, 
after placing sheave G into the spindle 
of the drill press, put on the belt and 
clamp hanger B in place. 

The drills are % inch diameter. The 
attachment 1s used for drilling '%-inch 
brass plates. J. N. GERMAIN. 
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SPRING CHUCK—HALF SIZE 


has been machined on the inside ani re 
quires to have turning done on the outside. 

Fig. 1 is a side elevation and Fig. 2 a 
longitudinal section of the chuck. The 
cast-iron sleeve A is bored and threaded 
at B to fit the nose of the lathe or screw 
mach'ne spindle, and the part C is thread 
ed internally to fit the spring chuck D 
Thus the chuck may be «sed on other 
lathes with larger or smaller spindles by 
making another sleeve similar to A to fit 
the particular machine. The chuck D has 
a hexagonal part by which to screw it 
into the sleeve, while the latter is screwed 
to place by a spanner wrench 

The extreme front end of the spring 
chuck has a seat £ to fit the finished in- 
terior of the work, and the latter upon 
being placed in position on this seat 1s 
firmly held by moving the plunger F to 
ward the right. The chuck has at G a 
thinner portion which is sawed through 
in three places, as at H and this g:ves the 
required spring to the chuck, which is tem 
pered in the usual way. 

This style of spring chuck, in the size 
here shown, will take quite a heavy cut 
and yet run very true, and not allow the 
work to slip on the seat. 

C. D. Kinc 
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Punch for Centering Small Spindles. 
Editor American Machinist: 
The sketch shows a punch with which I 
have experimented and which I find works 
very well where there are a number of spin 


dles of the same size to center. The hole 
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PUNCH FOR CENTERING SMALL SPINDLES 
A is made the same size as the average of 
the spindles before the stock is removed 
The spindle is heated to the heat used for 
welding, and the tool is driven over the 
work with a hammer and then dipped in 
water for the next spindle. In the shop 
where I work, about forty spindles an hour 
are centered by a drill and 200 can be cen 
tered this way. This may not be new to 
all, but will probably be new to some 
B. O. BuTLER 


Jig for Facing a Gear Bracket. 


Editor American Machinist. 

Fig. 1 shows a gear bracket, and Fig 
a jig and tool for facing off the end of 
the collar B. A is a stud for 
a bevel gear, and is made taper and chille(, 
and the soft cast-iron collar B, which is 
cast in the end, must be faced to the proper 


carrying 


length to bring the gear in the correct 
position 
TheholeC is bore’ and reamed in a drill 


7 \ 


= =: : = 
bm == = 
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press, the end of the sleeve D resting in a 
hollow center. The rod £ is then slipped 
through the hole and placed upon the steel 
V-blocks F, as shown in Fig. 2 
The upper of the jig 
a casting G with steel V-blocks H fastene: 


part consists of 

1 

to the ends, and has a hardened tool steel 

bushing / large enough to slip over the 
stud A. 

The facing tool consists of a cutter J 

fits hardened tool 


into the stee 


which 
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sleeve K, and is held in place by the shank 
L which screws into the upper end of K 
When the upper part of the jig is placed 
over A with the V-blocks resting on the 
rod E the facing tool is fed down with 
the drill lever until the 
of K strikes the bushing /, the collar B 
thus being faced to the correct dimension 


press lower end 


from the center of the hole ( 

The chill and core for holding the collar 
B and the stud M in the mold are quite 
complicated, and I will describe them in 
another lette: J. P. AppLesy 


Expanding Mandrel. 
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the dead center; and a little castor oil o1 


this center t 


white lead can be used on 
prevent heating. The hole through A has 
been bored and reamed by 1 previous 
operation 

It is not necessary to stop the lathe t 
put in or remove the rollers from the 
mandrel; a couple of turns of the tai 
stock will allow D to be removed, when 


the work can be slipped off the 
J. P 


mandrel 
APPLEBY 
Some Machinist's Tricks. 
Machinist 


o I saw one of the 


I 


dito! 


Not k 


\merican 


ng ag curious 
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Editor American Machinist: tricks of the lazy mat He had a job of 
The accompanying sketch shows an ex-_ boring several sleeves about 18 inches it 
panding mandrel for turning and facing length to a bore of 3 inches, boring fron 
Cc 
yyy 
z 
D = 
—=> 
EN PANDING MANDRE 
the cast-iron rollers shown at A The the d. H x se d the drill a 
mandrel B has a taper shank to fit the bringing up the ta ck to force the d1 
lathe spindle, and a shoulder c to take into the metal, I w p d to see hi 
the thrust of the tool while facing the fish a chain ft ( he lathe an 
other end of the roller nstead of clamping the tailstock, as 1 
A deep center is put in the outer end of usually done, | t he chain and 
l 
LO” K ' =, 
+ ' | 
Fis 
K Ep 1 G 
, 
i ) I | 
a si 4 | 
iN H | 
eat AOR | Deana open t 
E I —? X 
r | at F 
J wr LJ 
Am America 
FACING A GEAR BRACKET 
the mandrel at C, to take the loose center nked lt riage and tailst 
D; the mandrel is then split in three places Startin ) machine and throwing 
is far back as the shoulder c. The work th rriage feed, the lathe did the wor 
is slipped on over the end of the mandrel whil it down nd rested, now 
and the loose center then put in place and | n re ng the feed lean the 
forced up by the tail center screw, the »s from tl b and st f the dril 
taper on D expanding the mandrelenough v harp enough to stand the cut. Now 
to hold the roller while facing and turn what I would like t now vhether the 
ing tails de » be d for drilling 
The large center on D has enough bear- by being hooked to the carriage or by using 
the hand wheel 


ing surface, so that D will alwavs turn o1 
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Another case of bad practice in the same 
shop: One of the men was given several 
brass sleeves to bore, the sleeves having 
flanges about 3 inches from their ends, 
the diameter of the flanges being about 8 
inches and the sleeves about 4 inches out- 
side, with the hole cored to be bored and 
threaded for 14-inch gas pipe. Before 
boring he faced the flanges without using 
either a support or bringing up the tail- 
stock to steady the work. Everything 
went along. smoothly until he faced off 
the flange on the last sleeve (the sleeves 
were 16 inches long), when his tool dug 
in and the consequence was a broken com- 
pound tool-rest. When asked by the fore- 
man how it happened, he said he could 
not explain it, as he had done all the others 
the same way. Just a little “tiredness” in 
not using his tailstock, some of us thought 

The 28-inch lathe got out of repair. 
When going to chase threads the screw 
gearing being independent from the feed 
screw, the feed mechanism would lock. 
Being reported to the foreman in charge, 
he and the man running the lathe made 
an examination and found that the lead 
screw was worn too much at a certain 
point from chasing short threads, A new 
lead screw being made did not help the 
trouble any. One of the men suggested 
that the gearing be overhauled and re- 
paired. He was asked whether he was 
running things around there, or who? 
When they chase threads nowadays they 
remove the rack, so they do not have any 
trouble. They have been removing the 
rack for three months or more now, and 
they chase threads every day; can’t find the 
trouble FAULTS 


Eye-Glass Strap Dies. 
Editor American Machinist : 
The drawing submitted shows in detail 
the dies used for manufacturing the straps 
familiar to all who wear eye-glasses. 
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portion is reinforced, as will be seen by 
the cross-section in Fig. 5. To produce 
the strap four operations are necessary, 
these being performed in the blanking die, 
Fig. 2; the embossing die, Fig. 1; the per- 
forating die, Fig. 3. and the bending die, 





























FIG. 3. PERFORATING 


Fig. 4. The main condition was that the 
strap, being made of gold, should not ex- 
ceed a given weight. Furthermore, every 
portion of the strap must be touched in 
the embossing die, thus giving it a smooth 
surface, and all the dimensions of the dif- 
ferent parts must be within 0.001 inch. 
As customary with this class of work, 
the embossing die was made first. Two 
samples were filed from a strip of soft 
German silver. One of these was finished 
completely as shown at A, Fig. 5, and 
screwed to a lens, while the other one, at 
B, was soldered to the face of the hob. 
This hob, shown at b, Fig. 1, was used to 
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BLANKING AND EMBOSSING PUNCHES AND DIES. 


There are, of course, many styles of 
straps, varying with the different firms; 
in general appearance, however, they all 
resemble each other more or less. The 
strap shown is considered to be one of the 
best, owing to the fact that the threaded 


strike the impression into the embossing 
die C. The hob was roughed out in the 
milling machine and afterwards filed to 
the exact shape of the sample soldered to 
its face. In making a hob of this kind 
care should be taken to have it as short as 
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possible, so that it will not bend while 
striking up the embossing die. All the 
punches used with the various dies were 
turned from octagon tool steel, I inch in 
diameter, and two punches were always 
turned together. The embossing die was 
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PUNCH AND DIE 


then planed down, care being taken to 
have it quite a loose fit in the die bed. 
To strike up the impression, we proceed 
as follows: The die is put in the bed 
cold and the hob inserted in the punch 
holder of the power press. The die bed 
is then clamped down and the ram of the 
press brought down by hand until the 
hob is a little above the spot in the die 
where the impression is desired. Now 
the die is slipped out and the ram lowered 
until the hob shows a sufficient depth in 
the die which is pushed up against it 
sideways. The ram is raised to its full 
hight with jam nuts loose and the adjust- 
ing bar left in the adjusting nut. The 
die is then taken out and heated. I have 
found it to be good practice to clamp 
another die alongside of the one to be 
struck up, to form a gage, as it were, for 
the heated die. It is unnecessary to state 
that no time can be lost in gaging the 
die while hot. A chalk mark or any other 
kind of a mark will hardly do, as it is 
sometimes necessary to strike twice, and, 
if not properly secured, the die is liable 
to shift. It is not advisable to clamp 
the hot die with the set-screws of the 
die bed, as this method invariably leaves 
a bad mark in the die, and in most cases 
the screws are not in a good turning con 
dition. When the die is hot enough, it 
is picked up with the tong. and carried 
to the press at a little livelier gait than 
that of messenger boys and slipped into 
the die bed. The flywheel of the press is 
then turned by hand and the ram brought 
down. If the impression should not be 
deep enough, the adju-ting bar left in 
the ram can be operated rapidly and a 
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second stroke will bring about the desired 
result. 

As soon as the die has cooled off suffi 
ciently, it is taken to the shaper and sev 
eral very light cuts are taken off. This 
is done to bring the corners of the im- 
pression, which have been drawn inward 
by the striking-up process, level with the 
rest of the die. 
the impression. 


We now proceed to finish 
In order to obtain greater 
of the spherical portions, 
make two end mills of Stubs steel, filing 
the ends to the desired shape, and putting 
teeth into them by means of a three- 
cornered file. These end mills also assist 
in giving the spherical portions the proper 
diameter. The impression is then scraped 
and polished to a high finish. The em- 
bossing punch is made next and hardened 
glass hard. In ordinary practice we would 


symmetry We 


now harden the die, but in this case a 
different plan was followed. 
aa 
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ple, or master blank, like the corrected one 
is made. No. 2 sample is then tried in the 
embossing die and any corrections neces- 
sary are made on No. 3. This method is 
sample is ob 
the 
soldered to the 


continued until a_ perfect 


tained. C, in Fig. 5, shows correct 


article, face of 
the punch after the die ¢e, Fig. 2, has been 


which is 
made accordingly. Both gold and German 
silver are used in the production of the 
straps, and as these metals are very hard 
on delicate-edged dies they are filed almost 


straight all the way through. The face 
of the die is relieved, as shown in the 
drawing, so that it is not necessary to 
grind the entire surface of the die. The 


gage is shown at f, is the sheet 
steel stripper 

Fig. 3 shows the punch and die used fo 
perforating the strap as at B, Fig. 5. A 
correct sample is drilled and the holes are 
spotted off on die y 


@\ c 
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while g 


These holes are als¢ 
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BENDING 


It has been stated before that one of 
the spherical portions is heavier than the 
other, although both are of the same diam- 
eter. This make it essential that 
one of the round sides in the blanks be 
larger in diameter than the other, and to 
get the various dimensions a little 
perimenting is necessary. To try the em- 
bossing die a thin strip of lead is used 
until a p rfect strap is produced. The die 
is then hardened as hard as fire and water 
will leave it. A little yellow soap rubb d 
into the impression before heating will 
cause it to come out of the bath very hard 
and bright around that spot. 

The blanking die is made next. 
samples are filed to size approximately. 
One of these is tried in the embossing die 
and struck up. Any defect can be cor- 
rected in the other one, and a third sam- 


would 


ex 


Two 


PUNCH 
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marked on the back of the die and drilled, 
with a larger drill, a little more than half- 
way through, as shown in the section in 
Fig. 3. They are then drilled with a drill 
several thousandths smaller than the de 
sired size and finished from the back with 
a taper Small of this 
kind can be made from Stubs steel, filed 


reamer reamers 
The gage-plate ¢ 
After it 
has been filed square it is clamped to the 
die and the holes for the screws are drilled 
from the back of the die. The clamp is 
now taken off and the holes for the dowel 


taper and then square. 
of sheet steel, is made as follows: 


pins 1% are drilled in the same manner 
The dowel pins are riveted in place, the 
plate is screwed to the die and the per- 
forating holes are drilled through the back 
of the die into the gage plate. This is then 
taken off and the holes are enlarged t 
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the pri Betore doing this, how 


per size § 
ever, the outline of the strap is scribed off 
on the plate after inserting two drills or 
pins through the sample into gage-plate 
The 


and if these operations 


and dic shape of the strap is new 


filed out, are gone 


through carefully as described the per 


forations will be in the center of the strap 
When it becomes necessary to grind the 
die or to remove any dirt or small chips 
from the gage-plate, the latter may be 


taken off and put back again without feat 
3 shows 


At the 


the stripper device 


of disturbing the alinement. Fig 
the punch in three different views 
left hand it is without 


} 


The section shows the stripper at rest, 
while at the right hand punch sand strip 
per are shown in plan wo stout guide 
pins ijt slide in the die at rr when in 
operation The perforating punches fit 
snugly in the Stubs steel punch-holders 
and are riveted over and inserted from the 
back. The two parts of the punch-holder 
body are held together by screws // and 


dowel pins mm The holes for gruide- 





pins i, as well as tor punch-holders 7 J, 
are spotted off through the back of the 
die, the lower plate of the body being 
clamped to the face of the die y. This 
perforating die operates in the following 


manner: An embossed blanking is placed 


in the opening of the gage-plate, and as 
the punch descends the guide-pins 4h en 


ter the die until the stripper plate strikes 


the gage The four springs kk kk now 
compress and their respective guide rods 
slide up through the holes in the upper 
part of the punch-holder body. During 
the upward movement of the punch the 
springs open again, thus stripping the 
blank from the punches 

Fig. q shows the tools for the last and 
bending operation The cast-iron die bed 
n is slotted lengthwise to receive the snug 
fitting die body x of mild steel. Into this 
die body are fitted the hardened jaws 
as well as the hardened former w with it 
pin and jam nuts resting on the plunger 
ing. The jaws z< are slotted to the width 


of the spherical portions of the embossed 


strap and thus gage the blank sideways 
while the tongued gage-plates vv, being 
adjustable, gage engthwise. The con 
struction of this die should be plain from 
the drawing To bend the strap, it is 
placed in the groove in the jaws <2, the 
spherical parts only being held. With the 
down stroke the forming punch o bends 
the strap inward until it rests on the 
female former w. This moves down until 


it strikes home and the strap is bent in the 


shape at 4, Fig. 5. At the same time the 
pin in w, or, rather, the jam nuts eat the 
end of it, compress the spring around the 
plunger in the brass holder g. On the 


o the female for- 
the 


up stroke of the punch 
mer, being forced upward by com 
pressed plunger spring, keeps the strap on 
the punch, where it is stripped off with 
the fingers. The brass holder g is screwed 
into the die bed » until the female former 


almost touches the 


strap lying at rest in 
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the gage. It is well to anneal the punch- 
ings after the embossing operation, as the 
sharp corners of the punch o are liable to 
break them. This reinforced style of eye- 
glass straps is patented. 

FRANK GREINER 





Gaging the Ends of Segments. 
Editor American Machinist: 

Some time since, having a variety of 
sizes and shapes of thin conical rings aver- 
aging 18 inches diameter by 3 inches wide, 
to cut into segments about 4 inches long, 
to be afterward milled so the 
joints would fit fairly together inter- 
~hangeably when the several pieces were 
again placed to form a ring, it was thought 
that some device which could be easily 
adjusted to give an idea of the correct 
ingle would be handy, and the following 
one was made for an experiment: 

Near the center of length of the 6-inch 


the ends 


| 
| 
| _ 











Machinist 


«lmertea 


SEGMENT GAGE 


blade of a Starrett combination square, a 
block about 1 inch long was soldered so 
that it was square across the blade, and 
its center of length at the edge of the 
square biade substantially as in the sketch 
(which shows the new ccnstruction). The 
blade thus connection 
with the regular center head was found 


fixed and used in 
very converient and led to the improved 
construction as shown, in which the block 
is about the same thickness as the center 
head, and 1s clamped to the blade with 
bolts and nuts, as is the center head itself. 

The only thing to be looked out for 
in making this attachment is to be sure 
that the center head will make its scale 
lie coincident with a line at a right angle 
to a straight-edge against which it may 
be placed, and, also, that the block is of 
equal length each way from the worki: g 
edge of scale and square across. 

To adjust for use on any circle it is 


AMERICAN MACHINIST 
only necessary to bring the block and both 
arms of the center head into contact with 
the circle and clamp firmly; the tool may 
then be used as an ordinary try square 
across the ends of pieces of the same circle 
it was adjusted to. C. S. BEAcH. 





Tool Holder for the Shaper. 
Editor American Machinist : 
Enclosed please fin’ a drawing of a 
tool-holder to go in place of the usual 
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say, 7-16 iuch, being drilled in the ends of 
the mild steel jaws and mate a working 
fit for two Stubs steel pins C. To do the 
milling operation at a, Fig. 2, the vise is 
opened a little more than the thickness of 
the pieces to be milled and as many pieces 
put in as will fill the space between the 
two steel pins when the tightening of the 
vise has put them in line, as in Fig. 4, The 
distance between the pins is an exact mul 
tiple of the diameter of the pieces, or a lit 
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TOOL HOLDER FOR THE 


tool post on a shaper. This tool holder 
and tool will be found very convenient in 
shaping the top, sides and bottom of squtre 
and similar holes in dies, shoes, etc. 

The clapper is indicated by dotted lines. 
By loosening the hexagon nut the tool 
can be swung around into cutting position 
for the four faces. Plate A and spiral 
spring B hold the clapper down in posi- 
tion. 

Thinking this form of holder has never 
therefore submit it to 

X. N. Tric. 


been in print, I 
your approval. 





A Milling Machine Job. 
Editor American Machinist: 
Fig. 1 shows a turned piece, % inch in 
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SHAPER 


tle more, so that shims can be used. The 
tightening of the vise will force the pieces 
in a normal position and hold them there, 
because in any other position they would 
require more space between the pins. To 
cut the slots in line with the first milling 
a piece of %4-inch wire is used, as in Fig. 5 

I believe this idea came from reading 
an article in the AMERICAN MACHINIST 
some time ago about the collapsing of a 
broaching tool put together as in Fig. 6 

J. ScHuRING 





Micrometrical Precision in Casting Iron. 
Editor American Machinist: 

The firm with which I was connected 
some years ago made a specialty of sev- 





FIG. 1 
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FIG. 5 


diameter, to be milled as in Fig. 2, and 
Figs. 3 and 3 show the vise jaws as ar- 
ranged for the work, two pairs of holes, 





FIG. 4 VISE CLOSED 
A MILLING 
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JOB 


eral cheap machines. Other makers of 
these machines were in competition with 
us, and as we had introduced some rather 
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expensive improvements to make a bigger 
show in the market, it was necessary to 
cut down cost of manufacture. Without 
impairing the quality of the machine this 
was impossible unless some radical change 
could be made in the castings to do away 
with unnecessary fitting. While on this 
job we proved that simply by the use of 
dry-sand cores carefully made, with good 
material perfect fits could be obtained— 
in fact, much better than was possible by 
rough machining 

Great care making the 
patterns an‘ core boxes, all patterns when 
possible being fitted on to plates and the 
core boxes being made solid—that is, with- 
out joints, and simply drawn from the 
cores. To insure that the cores were fixed 
correctly in the molds, they were placed 
in the patterns and rammed up with them 


was taken in 
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PRECISION CASTING 
the patterns being withdrawn and leaving 
the the mold. Certain of the 
castings were fitted on to square shafts, 
others on round shafts, but no difficulty 
whatever was experienced in making a 
good job. In the case of the round holes, 
these were reamed with a square reamer 
to remove the sand, and finished with a 
cheap English fine-fluted We 
made a point of pouring the metal at as 


cores in 


reamer. 
low a temperature as possible to avoid 
“eating” into the sand 

[The cores were made simply of Mans- 
field sand, a very fine texture 
used for bench work in foundries here, 
and were well vented. No binding mate- 
rial whatever was used, as this sand when 
dry makes a core hard as_ nails.” 
Aiter drying, the cores were dipped into 


sand of 


“as 
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thinly mixe' blacking (plumbago) and 
again dried, this process being repeated 
several times. I never actually measured 
the result, but should say from experience 
that the variation would not exceed 1-1000 
inch, and this is near enough for rough 
work, and perhaps as near as some of 
the fine (?) work is turned out 

A point which strikes me in relation 
to the job referred to at page 1263, by 
Yeomans, is not 
rammed up the steel the 
fixed in position in the pattern as de- 


Lucien I why have 


core in mold 
scribed above in the case of sand cores? 
(See sketch A.) To prevent any possibility 
of the core being drawn by the pattern 
it could be tapered the opposite way, as 
shown at B. Also, by making the core 


as shown in C, the oss could, if neces 
true with the hole. 
FrRANcIS W 


Birmingham, England. 


sarv, be cast 
SHAW 





Overcrowding Machines. 
Editor American Machinist: 


Long experience as a workman and 


foreman has taught me a few lessons that 
[ will never forget, and this “positive mill 


ing machine arbor drive’? comes in very 
nicely under one of these lessons. I have 
made a mistake, and I venture to say 
thers have. It is this 


Men take charge of 
taking time and giving 


a shop and before 


the work in detail 


proper consideration they undertake to 


make changes and to crowd the machinery 


almost beyond its capacity so as to make 


1 good showing for their department. This 


is all well enough if it can be done 


Not long ago I was called to a car shop 


by the foreman to look at a bolt header 


This foreman was not a mechanic, but he 


had a few good ideas. He also had a 


patent on a car appliance, and on ac 


‘ount of this he got his position as fore 
man, 
‘What's the trouble, Brown?” sail | 


‘Well, I'll tell you. A salesman called 


m me not long ago and he said: ‘Brown 


you use a large number of bolts, don’t 
you? Why don't you make them your 
self? I can put you on to a good bolt 


header that can be bought for a song.’ 
I bought the machine, and just look at 
it; the frame is split in two in the middle.” 

“How did you do that, said | 

“Well, I started to head a lot of small 
bolts and it worked all right. Then I had 
a lot head, and 
little while that damn plate would break 


(referring to the safety plate in the ma 


3rown?” 
of large bolts to 


every 


chine), so I just stuck a chunk of steel in 


there, and you bet it did not bother me 
any more. Now the frame is cracked; 
it’s a wonder to me why those fellows 


who build machines would not make them 
strong enough.”’ 

This 
machine head 1%-inch bolts that was lim- 
ited to % inch. Don’t ask too much from 
your milling machine, or you might crack 
FoREMAN 


foreman was trying to make a 


me of the oil cups 
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The Tool Holder for the Slotter. 
Editor American Machinist: 
notice a communication 
the Mr 
I think his idea is correct 


At page 1275 I 


on tool-holders for slotter by 
Frank Rattek. 
regarding this tool 


a slotting tool-holder which I made twenty 


I enclose a sketch of 


six years ago. The post is slotted through 
for the reception of the block 4, which ts 
Phe blotk 


secured by a taper steel pin B 


a 











\ roo Ho on FO! THE LOTTER 
extends on the back to the bottom ot the 
post at C where it has contact. Contact 1s 
also made at J) to take the strain off the 


The bottom 


pin while doing heavy work 

of the post counterbored for a box 
wrench for the set-screw to secure the 
tool \ spring at the back keeps the tool 
up to its work \nother modification of 
this tool is to have the tumbling block 
slotted at an angle of 10 degrees, using 
straight stock, the cutting tools in this 


‘ase requiring no torging 


Dundas, Ontari Joun Bertram 


Reboring a Pulley. 

Editor American Machinist: 
One day the manager of the brick yard 
came into our shop and asked if we could 
bore out a big pulley for him. It was one 


they used to have on a 3-inch shaft, but 
they had not been using it for some time 
wanted to it into service 
again on a 3'%-inch shaft. It 


cast pulley, about 60 inches in diameter 


and now put 


was a solid 
and 12 or 14-inch face. The hub was, | 
think, long, 
might not have been more than 8, which 
What he 


wanted was to get that big pulley bored 


about 10 inches though it 


however, does not matter now 


out to go on a larger shaft than it was 
intended for when made, and I don’t be 
he thought we 


he we ll 


lieve could do it when he 
asked, for knew that there 
neither lathe nor boring mill in our small 


was 


town that would swing 60 inches. But he 
did want to avoid sending that pulley 
fifty miles by rail, paying freight both 


ways, so he asked if we could bore it, and 
then think us in 
earnest could 


inclined to 
told 


was not 


when we him we 
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“Bring it right up,’ said I, ‘‘and by this 
time to-morrow it shall be ready for you.” 
He said he would have the pulley sent 
right up, so I started at once to get ready 
for the job. We had odds and ends of 
shafting in the shop, so, taking a piece of 
3'4-inch shafting, about 2% or 3 feet long, 
I turned one end for about 6 or 8 inches, 
allowing for a finishing cut when the pul- 
le¢ should arrive so as to form a pilot 
nicely fitting the old bore. At the shoul- 
der formed by turning I drilled a hole and 
inserted a boring tool the end of which 
was just flush with the large diameter, and 
the cutting edge of which was about 1-32 
the shoulder, thus 
regulating the amount of feed. I splined 
from the end of the shaft up to the tool 
to allow the chips to drop down, then 
when the end was turned to fit nicely in 


inch in advance of 


the bore of the pulley, which by that time 
had arrived, we were ready for business 
And I might add right here, for the con 
solation of some of my fellow job shop 
operators, that the work yet to be done 
on that pulley was about the only part of 
the job that many of our customers could 
have distinguished as belonging to them. 
That was all right in this case, as they 
neither saw the tool made nor the pulley 
bored, and I do 
whether they knew how the job was done 


not now remember 
or not. 

I think by this time the reader knows 
just about how the job was done, but to 
complete my story I will go on. With the 
pulley laid flat and blocked up about a foot 
from the floor, with the bar inserted and 
a dog put on the upper end, between the 
tail of which and the shaft a piece of 1%4- 
inch gas pipe, long enough to extend well 
across the pulley was laid, two men walk- 
ing round and round the pulley easily and 
accurately bored out the hole, or counter- 
bored it, if that would be more correct. 
The bar being pretty heavy furnished all 
the weight or pressure needed to feed it 
into the work. While others may suggest 
other ways, still I think this method of 
reboring a pulley is about as simple and 
cheap as any, especially as you can em- 
ploy the very cheapest of labor to do the 
boring Epwarp De Hart. 





A Wood.Turner’s Center. 
Editor American Machinist : 
“Patternmaker’s” kink at page 1281 re- 
minds me of a center I made some years 
ago, as shown in the enclosed sketch. The 
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A WOOD-TURNER’S CENTER. 


center is particularly useful for split work. 
To the 
around the center points two circles equal 
in diameter to the center and the friction 


locate two parts, simply scribe 
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plate. The shape of the dished portion 


tends to draw the joint closer. The flange 
A is to enable the plate to be “levered” 
out of the work. COSMOPOLITAN. 





Driving Milling Machine Arbors. 
Editor American Machinist: 

The articles that have appeared in the 
columns of the AMERICAN MACHINIST 
recently on this subject have been very 
interesting, as the driving of milling ar- 
bors is becoming quite a problem. A few 
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a set-screw which is used to take up wear 
and overcome any variations in the sizes 
of the arbors. The change I made con- 
sisted in boring ‘out larger and fitting in 
a bushing E, which I bored out tapering 
about 2 inches to the foot. The size of the 
hole was a little smaller than the ends of 
the arbors, so that I could fit them by 
grinding without annealing. 

When setting up the machine I do not 
clamp the bushing very tight and do not 
put it in all the way to the shoulder, but 
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DRIVING MILLING 


years ago, when manufacturing was not 
so strenuous, the flat tang that is so com- 
mon filled all requirements; but now, to 
be up to date, we must have something 
better, especially when we come to use 
the all-gear feed that is being introduced 
by the leading milling-machine builders. 

Mr. Ridderhof’s description at page 1120 
of his method leads me to present one 
that I adopted after having a number of 
tangs twisted off. I applied it to a Lincoln 
miller, and as there was no thread on the 
end of the spindle I planed a slot across 
the end the width of the hole and 4% inch 
deep, as shown at Fig. 1, I then fitted 
the piece A of tool steel and secured it 
with four screws. Through this piece is 
a $quare hole of the same dimensions as 
this This makes a very positive 
drive, as into this is fitted the arbor which 
is made square at B, Fig. 2. 

To use the arbors in stock, it was neces- 
sary in some cases to refit them in order 
to let back into the far 
enough to make a square about % inch 
long. By fitting the arbor into the spindle 
nicely and having both free from oil, I 
have no trouble with the arbors coming 
out when driven in good and solid. I 
still use the tangs for driving out. 

I have had a great deal of trouble with 
the other ends also of the arbors until | 
changed them as shown in Fig. 3. C is the 
tailstock spindle found with this type 
of machine of some makes, which is usual- 
ly split and bored out and into which is 
fitted the arbor. Both are hardened 
and on the the collar D with 


slot. 


them spindle 


end is 
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FIG. 3 


MACHINE ARBORS. 


leave it out about 1-16 inch, so that if 
there should be any expansion to the arbor 
the bushing can push back into the spindle 
and neither the arbor nor the bushing will 
be injured by heating. With this arrange- 
ment I am able to always keep the arbor 
rigid and still it will run free. I have 
been using this for over three years, and 
the arbors and bushings are still in excel- 


lent condition. A. MILLER 





Cutting Off Rubber Rolls. 

Editor American Machinist : 
I had a number of small 
to cut from old 1%-inch tires and I had 


rubber rolls 














great trouble cutting them to proper 
Se 
b — Rubber- rire = (Oo) es 
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JIG FOR SAWING OFF RUBBER ROLLS. 
length and getting the ends square. Il 
made a jig of hard wood as in the sketch, 
and cut them on the bandsaw, and after 
that I had no trouble. The cross lines on 
the face of the jig are saw cuts. The rub- 
ber rolls were used on special machines 
built where I was employed. 

MACHINIST. 





Cutting Keyways in Small Collars. 
Editor American Machinist : 

A convenient arrangement for cutting 
keyways in small collars, gears, hand- 
wheels, etc., is illustrated by the accompa- 
nying sketches which show a small collar 
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in the shaper vise in position to be oper- 
ated upon, and the tool used. The V in 
the jaws serves the double purpose of per- 
mitting a good grip to be had on the collar 
and affording a ready means of locating 
any number of pieces exactly the same in 
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the practical man at the machine. Now, | 
have a case similar to S, P. Y.’s key 
seater, right here in the toolroom, in the 
shape of an up-to-date universal grinder 
which requires eleven wrenches, including 
two double-enders, for the different opera 
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CUTTING KEYWAYS 


the vise. In use, put a shaft or mandrel 
in the hole in the piece to be splined, rest 
the shaft in the V’s, tighten the vise, 
remove the shaft and proceed with the cut- 
ting. Subsequent pieces will be located 
the same, making it necessary to set the 
tool but once. The construction of the 
tool makes it easily adapted for short or 
long work, and does away with the forg 
ing of many tools. Holder H has a hole 
for the largest bar and bushings adapt it 
for holding smaller sizes. W. R. G 





Machine Wrenches. 
Editor American Machinist: 

I note with pleasure the article by S. P. 
Y., at page 1422, dealing with machine 
wrenches, but I wish he had gone more 
into detail and shown where and how the 
number of wrenches could have been re 
duced. It seems to me that we are drift- 
ing toward a point where it only will be 
necessary to buy the wrenches and the 
machine will be thrown in as a necessary 
evil, for the up-to-date machine tools are 
afflicted with the wrench disease more than 
machines of older make. The fault seems 
to-day with the designers, who hold fast 
to theory and cater to appearance in the 
designing of details; but I believe them 
to be too intelligent not to remedy the 
trouble after it is pointed out to them by 
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IN SMALL COLLARS 


tions The screw-driver was omitted, 
probably for the reason that some of the 
oil holes are closed with slotted-head 
screws and all the dogs for cylindrical 
grinding also have slotted-head screws 
On top of this it takes three sizes of 
wrenches to perform the operation of fast 
ening fixtures to the work table. The 
grinder is supplied with a small shelf for 
the wrenches, on which they form a nice 
little heap, and when the grinder is in 
operation, two or more always keep com 


pany on the floor. In reducing the number 


| (~ ~ a” 
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MACHINE WRENCHES 


of wrenches on this machine I will start 
with the hexagon nuts, there being three 
sizes, 7, 1 and 1% inches, and by making 
them all 1 inch I will do away with one 


double-end wrench. There are two sizes 


of square-headed screws, 34 and '% inch, 
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and these just as well could be inch 
lwo sizes of spanner wrenches like Fig 
1 could be made into one by making an 
extra coil at the end (see Fig. 2) so as 
to give enough spring to allow the wrench 
to close up for the smaller sizes Che 
same wrench could be used in place of 
wrench Fig. 3, it being much better than 
the latter for the reason that when once 
located the nut can be either loosened o1 
tightened without having to shift the 
wrench. The chuck which accompanies 
the machine is of the screw and geared 
scroll type, having two wrenches, but, if 
made right, one would be sufficient 

The special wrench for the taper adjust 
ment can be replaced by the chuck wrench 
If the foregoing were carried out, it would 
reduce the number of wrenches to five (in 
cluding one double-ender), which is more 
than enough, and would not in the least 
alter the appearance of the machine nor 
lower its efficiency 

\ case directly opposite to the one ust 
stated is a lathe in the toolroom about ten 
or twelve vears old; said lathe has a dou 
ble-end tool-post wrench which will pet 
form all the operations commonly neces 
sary, such as changing gears, setting the 


taper, adjusting the 


teady rest, etc, and 
in addition to that I made the heads of the 
screws of a set of lathe dogs, ranging trom 

to 4 inches, to fit the same wrench, 1 
think there ought to be considerable time 
saved by having the tool-post wrenches of 
a room or shop made double-ended and to 
a uniform standard, with the screws of 
the lathe dogs fitted to them 

Now, in order to show how the number 
of wrenches on a machine can be kept 
down, I will give a tew figures on a ma 
chine we build here in the shop: The ma 
chine contains 12 set-screws, 16 adjusting 
screws, 28 adjusting nuts and 54 adjusting 
bolts; every one of these must be shifted 
for the different work and all this is done 


with two double-end wrenches. Designers 


or machine tools please not 


CHARLES P. THIE! 


Grinding Wood Patterns. 

Editor American Machinist 

Grinding, as a profitable means of finish 
ing wood pattern work, would on first 
thought appear to be too absurd to con 
sider seriously, yet in ‘house work,” or, 
more properly speaking, architectural pat 
ternmaking, where a diamondized surface 
is required, as on curbs, stair treads, land 
ings and floor plates, I know of no better 
or quicker way than to grind the grooves 
that form the diamonds, using a coarse 
emery wheel shaped so as to make curved 
or obtuse angled grooves with its edge 
By fitting the wheel to the circular saw 
arbor, with the cutting surface projecting 
enough above the table to give the desired 
depth of groove, and then fixing the fence 
on the sliding guide to any angle that will 
produce a diamond with the width at base 
center, one-half its length and hight one 
eighth of same, diamond lumber of a high 
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order can be made that will not need any 


sandpapering after the surplus stock is 
removed. 

The imperfections of the manufactured 
diamond lumber are such as may be ex- 
pected when rotating or chisel cutters are 
used to make the grooves that form the 


diamonds, as it is plainly manifest that the 
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both as to hight and angle of feed. The 
work operated upon would then be upper- 
most—an advantage always—and the ma- 
chine once set for a certain size diamond 
would not require skilled help to operate 
it, the only care needed being when shift- 
ing the stock for another series of cuts, 
so that the spacing would be accurate 
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ing at A, but not at B. The sulphur in 
the water had eaten the cast in 
grooves around bush A and had also eaten 
the stuffing box about 34 inch deep; so, as 
it was impossible to keep the pump packed 
properly, we had to bore out both parts 
put in two new bronze bushes as 
shown. This pump was located in a bitu- 


iron 


and 


mneecting Steam and Water Cylinders 

















‘utters must cut against the grain on one 
side at each operation, and the work, con- 
sequently, requires good, hard sand-paper- 
ing, 
present a very rough surface to the sand 
that will distinctly on the casting. 
All this may avoided by grinding the 


grooves, as it not only removes the stock 


else when varnished one side will 
show 


be 


quickly, but sandpapers it as well in one 
operation—a distinct gain, as anyone who 
has had the tedious and tiresome experi 
ence of hand sandpapering this class of 


work will admit 


2 Square Clamps 
tu support Bar 

















I THE PUMP WITH BORING RIG 


coats of varnish are to 


If 
be applied to the bediamond side, time can 


two or more 
be saved by using a stiff scrubbing brush 
or clothes broom in lieu of sandpaper be 
tween coats, and, if passed over in almost 
any old way, with a fair amount of elbow 
excellent substi- 


grease, it will prove an 
tute. Otp Bos 
A Boring Rig for a Pump. 
Editor American Machinist: 
The accompanying drawings of a boring 


device and the water end of pump will 
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FIG. 2. BORING BAR, DRIVING GEAR AND FEED 


Chis idea of using the circular saw ar- 
bor, table and slide as a makeshift wood- 
grinder can be elaborated,and,to my mind, 
the ideal machine would be one suspended 
from and braced to the ceiling, with a 
group of wheels on the shaft, and with a 
base—fastened to the floor—having a table 
or platen attached that would be adjustable 


show how we accomplished what we con- 


sidered—hbefore arranging to do it—a trou- 
blesome job, but with the rig here de- 
scribed it was a very simple one. The job 


consisted of boring out the stuffing box 
and plunger fit of a 22x12x36 Jeansville 
The pump, Fig. 1, 
was originally fitted with a bronze bush- 


duplex plunger pump 





IN POSITION 








American Machinist 


coal mine about feet below 


minous 
the surface, and could not 
very long at a time. 

As will be seen, a boring bar that would 
go through the cylinder could not be used 


270 
be shut down 


on account of the head between the cylin 
ders, and to get this head out would have 
necessitated raising the pump off of the 
foundation bolts an1 disconnecting a num 
ber of heavy valve chests and pipes. Ow 
ing to the size of the pump room and the 
weight of the parts of a pump of this size, 
this would have been a serious undertak 








ing; but with the bar which we made it 
was only necessary to remove the plun 
g rs and crossheads and slip the steam 
piston back in the steam cylinder. The 
steam cylinders are connected to the water 
eid by four 3-inch round rods, and to 
these we clamped four pieces of 2-inch 
square iron to carry the castings that sup 
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ported the bearings for the bar. The bar 
was set in line with the pump by simply 
slipping it through its bearings until its 
ends projected into the stuffing boxes in 
the steam and water ends, when, by using 
a pair of calipers, it was centrally located. 

A detailed description of the bar, which 
is shown in Fig. 2, may be interesting, as 
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in place. This makes a very compact ar 
rangement; the driving mechanism takes 
up very little room, and all the gears are 
encased. C. K. WItTMER 
An Attachment for the ‘‘ Morphidites.” 
Editor American Machinist: 
The sketch shows an attachment, to be 








I have never seen one like it: The two applied to “morphidites,” which accom 
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FIG. 3. SPEED-REDUCING GEAR FOR BORING BAR. 

gears were taken from the back gears. plishes the same results as in the too 
of an old lathe in the shop, and castings shown by “Machinist,’”’ at page 1408, but 
and forgings were made for the other’ which is capable of a much greater range 
parts. The bar has a square thread on’ of work, as shown in Figs. 1 and 2. 
one end, and as long as nut L revolves The attachment can be applied to the 
with it the bar will not feed. But when common form of “morphidites’” and can 


pawlH comes into contact with the adjust- 
able block E t out of its notch 
in the disk carried by the nut the 
latter is then prevented, by the friction 
band G, from turning. The number of 
notches of feed can be varied by changing 
the location of E, every notch advancing 
the bar 1-100th of an inch. In case feeding 
by hand is desired, a round shoe is slipped 
on pawl H, to prevent it~ dropping in a 
notch, and latch F thrown The 
friction handle will then revolve with the 
bar until turned by hand in either direc 
tion, to advance or withdraw from the cut 
as desired. The cutter head I used is not 
shown in the drawing, but of 
a round forging which was keyed to the 
end of the bar and provided with a cutter 
that projected from the outside of the 
head. The cutter was fastened by a clamp 
at the side and rested on an eccentric ring 
which was turned inside of the head by a 
wrench, to adjust the tool to its cut 

The pulley shown on the boring rig we 
used when boring out flywheel hubs or 
crank-pin holes which were not over § 
diameter; but 
necessary in 


swings 
and 


back. 


consisted 


inches in to bore 15% 
inches, as the 
pump, I made a speed reduction pulley, as 
shown in Fig. 3, which slips on the shaft 
in place of the other pulley. The casting 
which carries the large gear on this pul- 
ley, has an opening 1%4 inches wide, to 
slip over the support J, Fig. 2, a 33-inch 
opening to fit over the supporting arm at 


K, and two set-screws to hold the whole 


was above 





be folded and clamped straight with the 
leg when not in use. It is made of sheet 


about 1-16 inch thick, shaped and 


steel, 


\ 


ATTACH MENT 





FOR 


slotted as shown, and is held in place by 
a screw which enters a tapped hole in the 


leg M. H. Batt 





Piston Rings. 
Editor American Machinist: 
At page 1414 is an article on piston 
rings, I enclose a sketch of a ring which 
I think is the best ever put inside a cylin- 


L7OS 





der. It is a ring having an even pressure 
all around, and therefore after the rings 
are worn out, new ones can be put in 
without reboring the cylinder: To make 
rings like the sketch, turn the outside 
f the casting to the bore of the ecvlinder 
ind the inside to the size little 
} 
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PISTON 


RINGS 


SPECIAI 


than the bottom of the chamber 


larger, 


in the piston head; then cut off two rings 
of 
will fill the recess B 


the rings together with pins 4 


such a thickness that the two together 


in piston head. Fasten 
then saw 





THE “MORPHIDITES.”’ 


into three or four according to the 


of the cylinder, cutting the rings so 


parts, 
S1Z¢ 
as to make a lap joint C and cutting out 


under each joint a recess to receive a 
plate D, this plate to be the width of the 
two rings and ‘ong enough to rest on both 
parts with a short pin in the middle to 
hold spring e in place, Drill H 


in the piston head to a depth to give the 


holes 
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springs the proper pressure on the ring. 
Assemble the parts in the piston head, 
placing a clamp or wire around to hold 
the rings in place while a small hole / 
is drilled through the end of the piston 
head into each part of the ring about mid 
way between the joints, and place in these 
holes pins O, having a hook or an eye on the 
end; then remove the wire or clamp, place 
the piston head in the cylinder, and, with 
1 pair of pliers or the point of a file, re- 
move pins 0; and to my best knowledge, 
you will have a ring in that cylinder that 
will wear you and save you in steam more 
than any other ring on the market to-day, 
any reader that is in a 
ring of this make he 


and if there is 
position to try a 
would, I think, agree with me after giving 
it a trial GEORGE WoopsBury. 
Toledo 





Depth Gage—Support for Large Planer Work— 
Diamond Point—Odd Planer Tools. 
Editor American Machinist : 
Fig. 1 shows a simple depth gage made 
The body A consists of 


of sheet metal. 
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FIG. I. DEPTH GAGE. 

two pieces of steel about 14 gage, riveted 
A hole is drilled at £, a “slip 
is made of two pieces 
with a small 


together 
fit’ for wire e, B 
of the same gage 
piece (the thickness of A) riveted between, 
the view. The 
binds B on to e. An im 


metal, 


as shown in sectional 


thumb-nut F 
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rested on the traveler G, and if a little 
care is used in lining the square cold-rolled 
piece H with the platen, the work need 
not be clamped on R. 

A writer in these columns not long ago 
expressed his dislike in such strong terms 
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FIG. 3. DIAMOND POINT. 


toward the diamond-point tool that I ven- 
ture to lock horns with him. In substance, 
he considered the diamond point a back 
number. If he could drop into the shop 
of the Toledo Machine & Tool Company 
some time, I would be pleased to show 
him, first, how our tool dresser makes a 
diamond point, and, secondly, how to use 
it (on certain kinds of work, of course). 
Fig. 3 gives an adequate idea of the tool 
(most tool dressers relieve it at dotted line 
A) and the front view shows the way I 
grind it for wrought iron and machine 
steel. Oh, no, my friend, I can’t discard 
the diamond point at present. 

The tool shown in Fig. 4 is for cutting 
7g inch deep, 3-32 inch wide, from 3 
I have the tool 
traveled 


slots 
to 8 feet long in cast iron. 

in service to-day, and it 
through about 5,000 feet on one job alone, 
to say nothing of smaller jobs. The tem 
per is drawn within about 34 inch of the 


has 


cutting edge. 

Fig. 5 is an underside view of a “putting 
on” tool. Think of it, fellows—can you 
make use of it? 
But—let me whisper in your ear—you can 
not use it on every job, only on steel edges 
—such as tin cutting dies and punches. 
Instead of peening the edges are placed 
under this tool on a planer and rolled. 

Fig. 6 is a “hog nose” of air hardening 


“cock 


Did you ever need one? 


steel. I have always opposed the 


ing’ of the tool on surface work—that is, 














portant feature is the movement of B, having the cutting point otherwise than 
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FIG. 2. SUPPORT FOR PLANER WORK. 


from ¢ to J, that enables the user to hold 
the gage square at the time the slot or 
hole to be gaged is nearly finished. 

Fig. 2 shows a handy contraption to be 
used in connection with a planer, surface 
grinder or milling machine. Long pieces 
that otherwise would tip the platen are 


central with the “apron’’—but as our tool 
dresser could-not make my style of a “hog 
nose” he made a “‘square nose” and offset 
it. The tool has given such good satisfac- 
tion that I venture to reproduce it. I only 
use it on cast iron, however. 

CaRROLL ASHLEY 
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Planing Lathe Beds. 

Editor American Machinist: 
Planing a lathe bed may be simple 
enough to those who have seen it done and 
are conversant with the general methods 
employed; but to many, on other lines of 
machinery, it is not quite so clear how they 
are planed so quickly or how the sides of 
the V’s or ways ate fitted so nicely, as it 
appears that two fits must be made at one 
time. That is not the case, however, and 
as I have never seen a description of this 
kind, I think it may interest some to see 
how easily a lathe bed is planed standard 
The V’s are at a given distance between 
and of a certain width on 


centers, top 
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FIG. 6 

ODD PLANER TOOLS 
After the tops of the V’s and the flat sur 
faces between them have been roughed 
out, a large self-hardening tool of the 
proper V-shape is generally used to bring 
the V’s down nearly to size quickly. Very 
heavy cuts are taken, the tool being kept 
well under the scale; this saves the tool 
and leaves less for the next tool to do. 
The front V’s, A and B, Fig. 1, are planed 
down first, then the front surfaces of the 
back V’s are planed, the templets, Figs. 3 
and 4, being used to get the distance from 
M to N and from K to L. The back V’s 
are now planed on the other side until the 
finishing templets, Fig. 5 and F, Fig. 1, 
come down to a solid fit. The top of the 
bed being scaled off to size the side cuts 
are taken down next the right distance 
from the center of the V’s. The roughing 
undercuts are now taken fcr the rack seat, 
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the back gib gn the carriage, and the 
clamp under the tailstock. 

After all the heavy metal has been re- 
moved the clamps are removed, and if any 


twist is found in the casting it is of course 
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shows at E where the tool is set to cut the 
rack seat a standard thickness; it 
gives the setting for planing the back gib 
bearing of the carriage. 
square-nose at H 


also 


By touching a 


standard the proper 






































repacked solid. The bottom of the bed, 1 hight for the groove for the lead-screw 
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TEMPLETS FOR LATHE BEDS. 
should have stated, is planed the first boxes is obtained. The plug G, Fig. 1, 


thing, turned over and packed with paper 
at the four corners, and with solid pack- 


ing at other points, according to the 
length. 
The bed, being reclamped, is then 


c “a 
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FIG. 6. TOOL FOR FINISHING LATHE V’S. 
straightened up all over with a nice, clean, 
light cut, using a broad tool on the V’s and 
bringing them to a fit again. Then the 
tops of the V’s are rounded off so that 
anything falling on them will not leave a 
nick or burr that will catch or stick the 
carriage. Finally, a very light skim is 
taken over the V’s, leaving them true and 
bright. The finishing templet F, Fig. 2, 


gages the surface on which the box rests 
These boxes are of course standard. The 
V’s can be brought to a nice, clean finish 
with a single broad tool if it is made very 
keen and the planer run slowly. The skim- 
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ming tool should be so made that its edge 
differs from the tool used before, in order 
to prevent it from following any chatter 
marks or unevenness left by the former 
tool. It may also be well to add that to 
get a good job in this way requires a good, 
stiff, level and smooth running planer, and 
a man who has had considerable practice, 
as I have known several that failed 
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The whole trick in finishing with a large 
flat tool is in knowing how sharp to keep 
it and how much of a cut to put upon it 
V's is 
is of machine 
} 


A very handy tool for finishing 
shown in Fig. 6. The 


about an 


1. 7 
Snank 


steel set back 


inch, so it may 
spring away from the work; this will als¢ 
prevent it from chattering 
The back of the shank is recessed s¢ 
that the steel blades av be sure to come 
lown solid without rock or give The 
blades, of which there should be several 
are of the best tool steel, made very hard 
They should be kept in the toolroom and 


and a sharp tool given to the 


ground there 


one 


CAMERON 


An Oil Guard for the Automatic. 


I:ditor American Machinist: 


\ liberal amount of oil was being used 


mn the Spencer two-spindle automatic, and 


the second operation spindle as it ran 


forward to receive the work from the 


other spindle was getting, as indicated in 


Fig. 1, rather more lubricant than it re 


quired, Consequently, a fine spray of oil 
was thrown over the machine guards, more 


or less oil was carried back with the spin 


dle into the head, and part of this oil 
then worked out between the pulleys and 
ran on to the driving belts. To divert 


the lubricant from its course until the spin 
dle had been drawn back into place in the 
head and the work was in position to be 
made 


operated on, one of the operators 


and applied a guard as shown in Fig 














FIG. 2 
THE ALTOMATI 

This guard was made of tin and curved 
to suit the turret. It was provided witl 
two ears which were filed out to receive 
the turret tool binding screws, and was 


th . easily put on and securely held in 
position In operation it proved very Sat 
isfactory, for it kept the spindle free from 
oil and yet in no way interfered with the 


working of the turret. S. F. ArTHUR 
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A Push-in Chuck. 
Editor American Machinist : 
demanded, at least 
draw-in 


work 
for convenience, that we 
chucks, but as the lathe we 
was not arranged for draw-in 


Some of our 
use 
wished to use 
chucks an 
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The quickest way of porting these valves 
that I have ever seen tried or illustrated 
was by the use of a good 12-inch slotter 
fitted with the tool-post shown in Fig. 2 
and the tool Fig. 3. 
After setting the valve the nose of the 
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A PUSH-IN CHUCK 


extension was screwed on the nose of the 
spindle and bored out to fit the body and 
taper of the chuck. A thread was cut on 
the outside of the outer end and a cap was 
made to screw on which forced the split 
chuck back into the taper, thus closing it; 
and, as the hole in the draw-in chuck ran 
true, I concluded the scheme was about 
as good as though it was to be used in the 
usual way by being drawn in from the 
back end. As the sketch shows the com 
further description seems un 


SCHNEIDER 


bination, 


necessary G. 





A Slide Valve Job. 
Editor American Machinist: 
How strange it seemed to me to notice 
in a large manufacturing plant where loco- 


Co 








FIG. 1 
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FIG. 3 


A SLIDE VALVE JOB. 


motives are built for profit, a crude meth 
od of porting slide valves. Four notches 
were made, as seen in Fig. 1, and the cuts 
then finished on the planer. 


tool was fed in to the line and the feed 
was then thrown in; one cut only was re 
quired on each side and a heavy feed 1-16 
inch was taken. Water was used on the 
job and the cutting was done at a speed 
of 20 feet per minute. The time ranged 
from 15 to 20 minutes, depending on the 
length of valve, and most of these were 
of the largest kind used on the big en- 
gines. The total time per valve was less 
than the time taken in cutting the four 
notches mentioned above. 
FRANK RATTEK 





Planing Lathe Carriages. 


Editor American Machinist: 

I had been working on wood-working 
machinery about six years and thought I 
might do better in some other line, so I 
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who was then running a-planer working 
on lathe carriages—who informed me that 
he had given the boss notice that he was 
to leave that night, telling me to go after 
the job and not to take less than $2 per 
day nor get the carriages out :1 less than 
ten hours apiece, because they had never 
got them out in less than twelve hours 
before, and his time (ten hours) was con- 
sidered fast, Well, to make it short, I got 
the job at $2.25 per day and piece-work 
at $2 per carriage, which was just what 
they had been costing them, the boss said 


The first lot I finished up in 7% hours 
apiece, 2%4 hours’ gain on each, which 


I had 
same 


gave me quite a little extra money. 
finished several lots at about the 
rate when I was changed on to another 
planer shorter than the first; this cut me 
out of a carriage at every setting and 
killed my chance of making extra money, 
and of course I kicked—for I was getting 
tired of doing one thing all the time, any 
how. 

I was 
and after planing a few I was able to cut 
the time on a 21”x10’ bed from 20 hours 
down to 14 (this time has been reduced 
since a great deal). It may be said that 
[ was killing things, so I will add that | 
never failed to get more pay when I turned 
out the work, though I always had to ask 
for it, which I never forgot to do. When 
I found that I had got about all there was 
for me at Push & Co.’s, I went to another 
shop on the same line of work, and here 
it was easy to beat records, as they were 
not as fast as at Push & Co.’s. I 
put at V-ing a lot of head- and tail-stocks 
They were put on mandrels, a pair at a 


now put to planing lathe beds 


was 






































started out one day, about twelve years time, and fastened in V-blocks. It had 
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PLANING 


ago, to see what I could find, and I landed 
in Push & Co.’s shops, where they make 
a specialty of lathes. As I was walking 
around the shop, I met an old friend— 


LATHE 


CARRIAGES 


b en taking from 3 to 4 hours jor each 
pair, and, after a lot or two, I got them 
down to 1% hours per pair, or less than 
half the previous time. Then, after cut- 
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ting time on 18-inch carriages down to 
3 hours and 40 minutes apiece, I was given 
charge of the planer work, and have been 
a planer foreman ever since. 

From the above tale it may be seen how 
twelve or thirteen years ago it took a man 
10 hours, at 20 cents per hour, to plane 
an 18-inch lathe carriage, while I 
lately had good men in my charge getting 
27% cents per hour plane these carriages 
(with the help of good jigs) in less than 
3 hours apiece. 

In the sketches may be seen two views 
of a carriage, and the planing jigs and 
templets that were employed to accomplish 
the above-stated results. The carriages, 
built in lots of 28 or more, are put on the 
planer, as in Fig. 1, seven at a setting, 
and roughed out all over on the top; the 
dovetail and the ears A A also are roughed 


have 
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until the plug L, Fig. 5, just touches at C. 
This brings the apron to a standard hight 
with the top of the bed. The corner at 
F, Fig. 2, is next finished out, the tool 
being set just right by touching it at T, 
Fig. 5 This corner, when the apron is 
backed up to it, sets the apron the proper 
distance from the front of the bed. The 
front of the carriage is finished down cor- 
rectly when the tool is touched at N. The 
carriages are now placed upon jigs like 
Fig. 6. 
enough to allow two pieces about 3 inches 
long to be cut from the end of each. These 
pieces are placed under the back V in the 
carriage. While the main jigs are bolted 
down squarely across th planer table in 
their proper places, the front V resting 
on them, the short ones locate themselves 
and are held down when the carriage is 


The jigs when made are long 
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for the workmen. We desire to have out 
workmen scrupulously clean, and we have 
noted with pleasure many physiognomie 
transformed since our installation of th 
latter conveniences. We would have beet 
glad to have provided bath tubs, but thes: 
are difficult to keep clean, and we did not 
like the baths 


monly used, because the wetting of th: 


shower as they are con 
hair gives headache to some, and at any 
rate may produce a cold. In the drawing 
are shown the arrangements we adopted 
The space for the shower baths was par 
titioned off the 
hall. The bathrooms are 
into two parts; in the outer one the work 


dining 


divided 


from end of the 


each 


man undresses and hangs up his clothes 
and in the inner room is the shower bath 
The man washes his hands at the basins 
outside before entering the bathroom. The 


—— 


















































































































us Lavatory 
“J 











ae a ——_ “= | 7/7, 1 7 ——— — : 7] a 
] ) ieee inis 
LLL | 
SHOWER BATHS FOR WORKMEN. 
down. ‘The clamps, Fig. 3, are then eased again fastened with the clamps, two clamps shower bath is a perforated pipe bent t 


up, a straightening up cut is taken off the 
flat top, and the ears A A and the pad B 
(for the follow rest) are finished down. 
The carriages are now turned over for 
the second sctting, Fig 2. Clamping seven 
down, they are roughed out close to size 
all over, then loosened up and tested to 
see if they rest solid on the planer, after 
which they are finished up with a nice 
clean cut. The for the apron is 
finished first to standard size. The bear- 
ings for the front and back gibs DD are 
next made to size with the same tool. The 
V’s finished «at EE to fit the 
tempiet, Fig. 4. This templet must touch 
at the four points marked by arrows. The 
finishing templet, Fig. 5, is used next. The 


V’s are finished down the sides HH 


seat C 


are now 


for each carriage being used, The dove- 
tail is finished to The form 
Fiz. 7 is used to set the tools, and is held 
with the strips SS up against C, Fig. 1, 
while setting them. The jigs and clamps 
are made of cast iron and the slots are 
cored out. This job is done on a double- 
head planer. H. L. Cam. 


now size. 





Shower Baths for Workmen. 
Editor American Machinist: 

Shop proprietors in America realize that 
workmen for maximum efficiency must be 
in perfect hygienic condition, and so shops 
are ventilated by mechanical 
much light as possible is secured, the shop 
is kept clean, and its cleanliness is supple- 
mented by lavatories and shower baths 


means, as 


crescent shape; this may be adjusted 

come over the shoulders of the man, a 
cording to his hight. At a sufficient hight 
there is a tank with a float and a steam in 
jector regulated by a Heintz thermo-regu 
lator, by means of which the water may) 
be delivered at desired 
according to the weather or other cor 


any temperature 


ditions. The doors of the rooms are fitted 
with a swinging latch or button, which 
normally hangs vertical. To fasten th 
door, the button is turned to the horizor 

tal position, and the suspended pin at tlh: 
side is inserted in a hole which is in both 
This 
prevents anyone from disturbing the man 


the button and the door fastening 
and leaves the door open when no one ts 1! 


3russels, Belgium. A. BoLLtIncKx 
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Coiling Springs. 
Editor American Machinist : 

The sketch shows a simple arrangement 
for coiling heavy wire springs. In railway 
shops many springs are required tobe made 
from wire 0.10 inch in diameter, the inside 
diameter of the spring being but % inch. 


AMERICAN MACHINIST 
ting in the T-slot in the platen was kept 
rigid and true. The stud B fastened in the 
frame worked between the blocks CC, 
which were bolted to the platen. The 
work was clamped by the set-screw as 
shown. 


The feed being thrown in, the platen 











ARRANGEMENT FOR COILING 


This work was generally done here by one 
of the boys, and was always considered a 
troublesome job, as the mandrel was so 
small and the wire so heavy that the for- 
mer frequently flew out of the lathe cen- 
ters. I suggested to the boy the device 
shown in the sketch. He was willing to 
give it a trial, and now would as soon coil 
those springs as larger ones. The centers 
were made from machine-steel bolts, the 
heads being left thick enough for a wrench. 
The drilled clear through, 
eventually, so that bushings could be put 
in for other mandrels. In winding, the 
end of the wire was inserted in the hole A 
in the live center. It took but two hours 
to make this device, and it soon proved 
its worth, so no one need hesitate to give 
M. H. WEstprook. 


holes were 


it a trial. 





Milling Brass Segments. 
Editor American Machinist: 
Having a number of small brass seg- 
ments to finish, and not having a lathe 






Center Support 


Frame 
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Clamp Screw 


Platen 
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MILLING BRASS SEGMENTS. 


large cnough to take them, I made a frame 
to hold them in the milling machine, as 


shown in sketch. 

The center support was turned up and 
stud A used as a center on which to swing 
the frame. 


The bottom of the frame fit- 
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SPRINGS. 


acting on stud B swung the frame, and the 
work was thus fed under the cutter and 
milled. ELECTRIC. 





A Chuck for Small Work. 
Editor American Machinist: 
The lathe chuck shown in the accom- 
panying sketch was one that I made to 


Knurled SSNS 




















A CHUCK FOR SMALL WORK. 


fill a long-felt want. It is an invaluable 
adjunc for toolroom work, as will be 
recognized by all. It is easily made and 
rigid in construction. The length is 3% 
inches. The cap B is 2% inches in diam- 
eter. The stock runs perfectly true, The 
body A is fitted to the lathe and is made 
of machine steel. The cap B is made of 
machine steel and case hardened. At F 
is shown a hole for the Almond drill 
chuck wrench used to tighten the cap. 
The cap is knurled, and for ordinary pur- 
poses, such as light turning, filing and 
drilling, can be screwed up by hand tight 
enough to hold the work. The sleeve C 
is made of tool steel hardened, and ground 
and fitted to body A. The taper at G 
corresponds to that of the B. & S. chuck. 
While this sleeve makes a good job, it is 
not essential, for the B. & S. chuck can be 
fitted directly to the machine-steel body. 


G. L. E. 





An English Tool Holder. 
Editor American Machinist: 

A friend sends me the enclosed photo- 
graphs of a tool holder—for gencral lathe 
work—which is particularly handy for 
screw cutting, as the tool may be swiveled 
to give the correct side rake or clearance 
for either right- cr left-hand threads. 

Fig. 1 shows the tool holder ready for 
It will be seen that steel of knife 
The 


action. 
section is used for making the tools. 
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shank, being grooved the entire length, 
allows long tools to be used. Reference 
to Fig. 2 will show how the head of the 
holder is slotte4, to permit the gripping 
pieces B and C to rock to give right- or 
left-hand clearance, as desired. It will be 
noticed that the groove in piece B is ma- 

















FIG, I. ENGLISH TOOL TOLDER. 

chined out to fit the broad edge of the 
steel, and the groove in C to fit the nar- 
row edge. Fig. 1 shows the tool fixed 
at the right-hand side of the holder, but 
when it is desired to cut close up to the 
headstock, B and C are turned over in the 
holder and the holder turned upside down, 
bringing the groove to the left-hand side 
and the wide edge of the tool again to the 
top. The gripping pieces may be replaced 
by others having wider or narrower 
grooves, to take tools of varying widths, 
and steel may be obtained %, 3-16 and 
Y%4 inch wide at the top. I have personally 
used this tool holder, and found it per- 
fectly rigid under heavy cuts. There is 
no tendency to spring, as upon tightening 
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FIG. 2. ENGLISH TOOL HOLDER. 
the nut the gripping pieces close in, bind- 
ing the tool firmly by its narrow edges, 
and the depth of the steel is such that the 
tool is firmly secured before the gripping 
pieces are pulled entirely home. 

Francis W. SHAw. 


Birmingham, Eng. 





For Correct Depth of Cut When a Gear is Not 
True. 
Editor American Machinist: 

It is often the case that either the gear 
blank to be cut or the arbor on which 
it is to be cut is not perfectly true, and 
then the question arises as to the proper 
way to set the cutter to exact depth, as 
indicated in the table. I strike a happy (?) 
medium and the gears always mesh prop- 
erly, even though placed on shafts with 
fixed centers. 
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The method is simply this: Set the 
gear cutter central in the usual way and 
then place the arbor with the gear blank 
between the centers, leaving the dog loose. 
Start the machine, and with one hand 
raise the table and work up to the cutter, 
the center of the width of gear blank 
having been previously set under the cen- 
ter of the cutter; then with the other hand 
keep rotating the arbor and gear blank, 
and watch the cutter until it just barely 
touches the high part of the blank, then 
tighten the dog on the arbor and in the 
driver and give the blank one-quarter of 
a turn, usually ten turns of the crank. 
Raise the table so that the cutter just 
touches the blank, then go in to the proper 
depth. This method gives excellent re- 
sults, as regards true pitch diameters. 

Rost. H. LACHMANN. 





Ratchet Feed for Compound Rest—Cutting Long, 
Slim Screws. 
Editor American Machinist: 
Working in one of the large Lancashire 
shops a few years ago, I worked along- 
side an old turner on a 15-inch center 
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RATCHET FEED FOR COMPOUND REST. 


lathe, who obtained a self-acting motion 
for the compound slide rest as shown in 
the accompanying sketch. Although not 
a new idea by any means, it is very little 
known here. A small eccentric B is placed 
on the splined back shaft A, and the 
eccentric rod C gives motion to the hori- 
zontal lever E from the fulcrum D. The 
lever EF has a slot about 4 inches long cut 
in the end, as shown, to allow the free 
movement of a pin screwed into the small 
lever which carries the pawl which actu- 
ates the ratchet wheel on the screw end 
as shown. When not in use the rig can 
be disconnected in a few seconds and the 
eccentric shoved to the far end of the 
back shaft, out of the way. 
CUTTING LONG, SLIM SCREWS. 

Frequently having large quantities of 

gibs to turn, like the accompanying 
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CUTTING A LONG, SLIM SCREW. 


sketch, in light American lathes, we ex- 
perienced great difficulty in holding them 
steady while screw cutting. After trying 


various methods I found the following one 
satisfactory ; 


the most first to cut the 
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thread part way up the shank; about up 
to the mark A in the sketch. This we 


could do without any difficulty. We would 
then screw two ordinary hexagon nuts on 
and lock them, and then turn them to a 
true surface outside and run them in a 
steady-rest, leaving sufficient room behind 
for the tool to finish the thread up to the 
curved portion, as shown. The nuts could 
be taken off and used for others in suc- 
cession without further trouble. 
Wigan, England. J. GREEN. 





Right and Left-Hand Screws—Belt-Shifters. 


Editor American Machinist: 

Perhaps a little on this question from 
the standpoint of an Englishman accus- 
tomed to both the British and American 
methods would prove of interest. Until 
quite recently, manufacturers over here 
were altogether at cross purposes, and 
shops blessed (?) with a conglomeration 
of old tools know it well. I’ve been there 
myself. In one case I happened to be run- 
ning two lathes, the tailstocks of which 
different handed 
was most accustomed 


were provided with 
screws. The one I 
to using was an American lathe with a 
right-handed screw; the other, an Eng- 
lish one, having a left-handed screw. The 
job in the English lathe was fairly heavy, 
and a roughing cut was being taken. The 
only attention it needed was to keep the 
center well oiled and tightened up to pre- 
vent chattering. I managed all right for 
some time, remembering the left-handed 
screw; but at last one day I forgot it, and 
in tightening up with the hand-wheel, I 
turned it the wrong way, letting the work 
fall, and down it came on to the cross- 
slide screw, bending it and generally 
spoiling it. Time after time | have seen 
work spoiled by turning the screw the 
wrong way, and particularly on the planer 
The man who could always manage with- 
out accidents would have to be particu- 
larly “‘habitless.”’ 

The majority of modern makers, how- 
ever, are practically unanimous on the 
point, providing in cases where the screw 
does not move with the slide a left-hand 
screw, and where the screw moves with 
the slide a right-hand screw. Following 
this rule the tailstock barrel is made left- 
hand, and no inconvenience whatever is 
felt, for it is instinctively the practice to 
stand facing the hand-wheel when feeding 
for drilling, etc., and it is far easier to 
move the wheel clockwise than otherwise. 
Perhaps this is more habitual here than 
with the Americans. Only recently I have 
come across a case. A firm over here has 
in stock an American machine for a par- 
ticular operation in machining. It is ar- 
ranged so that the operator stands at the 
front of the bed (the machine is in lathe 
form). It has been found impossible to 
sell this machine, the practice 
here is to have a short bed enabling the 
operator to stand a‘ the end; and this, I 
am convinced, is bsolutely the better 


because 
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practice, inasmuch as more power can be 
applied, or, rather, the power can be ap 
plied with less bodily exertion. 

Personally, too, I prefer a hand-wheel 
to a handle, and there is not much need to 
fit a handle into the wheel rim, as the bar 
rel should be so-free a fit that a swing of 
the wheel will move it easily. The prac 
tice is to rapidly swing around the wheel, 
drawing the drill from the hole, and then 
to brake it by a hand touch, stopping it 
before the drill has retreated too far from 
the hole, so that it is just in the right posi- 
tion for the next piece. 

Whatever unanimity there may exist in 
screw practice, there is none whatever in 
Makers have a 
varied practice in the way of fixing on 
the fast and loose pulleys, if, indeed, they 
I guess they put 
for it 


the belt-shifter problem. 


have any rule at all. 
pretty much at 
appears as though they consider the coun 


them on random, 
tershaft as an extra, for they begrudge, as 
a rule, the supply of anything but the bare 
hangers, shafting and pulleys—no strap 
guides or rods being provided in some 
cases. It would never do to spend half a 
minute in considering which way to put 
the pulleys on. 

Now, this want of uniformity is not 
only very inconvenient, inasmuch as much 
time is lost when men are shifted from 
machine’ to machine, but it is positively 
dangerous. his 
whiskers, hair or clothing entangled in 
Now, which way must he mov: 
the shifter? He ought to know at once 
which the 
covered from his first effort 
rod the wrong way, his head or what-not 


Suppose a man_ has 


the work. 


way, or by time he has re 


to move the 


is drawn to the work in such a position 
that the shifter is out of reach. In a simi- 
lar case, I have known the rod broken off 
by the unusually sudden attempt “to move 
a stone wall,” and had it not been for the 
man’s presence of mind in throwing off 
the cone pulley belt, he would have been 
badly damaged. 

In all cases it would be preferable t 
arrange to stop the lathe or other machine 
by a movement to the left. In many cases 
it is convenient to keep the hand on the 
shifter in that the belt may be 
quickly shipped on or off. The left hand 
rather, unskilled 


order 


should do this light, or, 
work, while the right hand is attending t 
the feed screws, etc., and it is my impres 
that the right-for-starting, left-for 
stopping movement would be the handie: 
afe en 


sion 


In cases where two speeds 
ployed, of course, the speed considered 
should be the normal one. 

But what’s the matter with the pull-for 
start, pull-for-stop arrangement, one pul! 
ing place or handle only? 

Francis W. SHAW 

Birmingham, England. 





The value of the timber imported into 
Great Britain in 1901 10 per cent 
greater than that of the pig iron produced 
in the same year. 


was 
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School Shop Instruction. 

We wish that every teacher in a manual 
training or trade school or engineering 
college shop might read the article by Mr. 
Markham in another column. There is 
an element of unconsciousness about the 
article that indicates plainly enough that 
its author does not realize the good work 
he is doing. For ourselves, we must say 
that the pieces of work shown illustrate 
the best laid-out course instruction of this 
kind which we have ever seen, and, more 
than that, one which almost stands in a 
class by itself. 

We have always had some feeling of 
tolerance for the purely exercise scheme 
of shop instruction, but we shall harbor 
it no longer. By the exercise scheme 
we mean the scheme of selecting exercises 
having no other purpose than instruction 
and acquirement of skill—the work having 
no value as work when done. The stand- 
ard argument for this system is that by 
it alone can the pupil be given work suited 
to his needs as a learner and not be kept 
doing work with which he is already 
familiar. The argument goes further than 
this and asserts that on any other plan 
the student will, for the good of the prod- 
uct, naturally be kept on work which he 
can do best, instead of, as should be the 
case for his own good, on that which he 
can do the poorest, and hence in which 
he most needs instruction and practice. 

While we have always believed in the 
great desirability of doing work that is 
useful in itself, there is a great appearance 
of plausibility in this view, and we have 
been disposed to conclude that the exercise 
plan is the best for the early work, to be 
followed by other work as soon as the 
student is able to do it acceptably. 

Examining Mr. Markham’s illustrations, 
what do we find? An admirably selected 
set of progressive exercises, bringing in 
one operation after another in excellent 
sequence and scarcely a useless thing on 
the list. The least shoppy thing of all 
is the stab file, and with that exception 
every piece represents something in daily 
use, while most of them are of the highest 
utility in any shop, and a good proportion 
are just the things which every mechanic 
is glad to have in his kit. 

It is not difficult to discover the prin- 
ciple which lies at the bottom of. this, 
though very likely Mr. Markham may 
never have thought of it. As Professor 
Sweet has said, “The right thing is usu- 
ally done and then the laws of right are 
discovered,” or words to that effect. The 
objection to making useful things in a 
school shop is, when we think of it, based 
on the tacit assumption that the things 
must be machines. In that case the ma- 
chines cannot be sacrificed to the sudents’ 
needs in the way of instruction, and it 
naturally follows that the best work is 
given to the best student workmen, instead 
of the reverse, as it should be, for the 
students’ benefit. Mr. Markham has cut 
the Gordian knot by making tools and 
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not machines. Each tool stands by itself. 
A bad piece of work can affect nothing 
but itself, and there we have it. The 
poorest student workman in the shop jeop- 
ardizes nothing but the piece he is work- 
ing on, and, if it fails to pass muster, he 
may repeat the exercise with no loss ex- 
cept the stock involved. It is as simple as 
Columbus’s standing the egg on end. 





The Land of Unbounded Possibilities. 


The above title is to be given to a series 
of articles on conditions in the United 
States, prepared by Hon. Ludwig Max 
Goldberger, of Berlin, Royal Privy Coun- 
cillor of Commerce and member of the 
Imperial German Consultative Board for 
Commercial Measures, to be republished 
by the Treasury Bureau of Statistics. 

The articles are the result of an eight 
months’ official tour of the United States, 
in which the writer made personal obser- 
vations and investigations into industrial, 
commercial and economic conditions. His 
reports were made direct to the Emperor 
and the Minister of Commerce, and have 
not yet been officially published. Mean- 
time, however, he has published in a lead- 
ing weekly journal of Berlin a series of 
signed articles, from which the following 
are extracts: 

“The United States, like an enchanted 
garden, has brought forth from a marvel- 
lously productive soil splendid results of 
ingenuity. Yet tke thing that 
causes most wonder is that the concen- 
trated intelligence which, intending to re- 
place human factors by machinery, has, 
in working towards its aim, been giving to 
constantly growing numbers of workmen 
an opportunity to support themselves and 
become productive factors. The joy at 
the of their own land encourages 
each individual. It makes him communi- 
cative and friendly to foreigners who are 
seeking information. It seems as though 
everyone were filled with the idea: ‘The 
stranger shall see how great and strong 
America is.’ Everywhere I found open 
doors inviting me to enter, and nowhere 
did I find the slightest attempt at secre- 
tiveness. Everywhere I observed an un- 
common but steady bustle of men who 
enjoy their work and are consciously 
working for great results. 

“The inhabitants of the United States, 
including Porto Rico, Hawaii and the 
Philippine Islands, number about 88,000,- 
ooo; that is, barely 5 per cent. of the 
world’s total inhabitants, according to its 
highest estimate. This 5 per cent. has at 
present taken possession of 25 per cent. of 
all the cultivated area of the earth, viz.: 
407.4 million acres out of 1,629.3 million 
acres. A land of marvellous fertility of- 
fered itself for tillage, and the husband- 
men had but to gather in the produce. 
The virgin soil made his work easier, and 
its extensiveness rendered the application 
of artificial fertilizers practically unneces- 
sary, although the agricultural offices of 


human 


size 











December 4, 1902. 


the States and the Union have constantly, 
by excellent advice and practical expert 
assistance, been furnishing the ways and 
means towards more intense cultivation. 

“The world’s total product of corn for 
six years fluctuated between 2.6 and 3 
billion bushels per annum, a total of 16.6 
billions for the period, with an annual 
average of 2.77 billions. Of this amount 
the United States alone produced 12.4 
billions, an average of 2.07 billion bushels 
per annum, or 75 per cent. 
the world’s the 
United States contributed in the five years, 
1896-1900, per for the 
year I9OI its contribution to the world’s 
production of wheat amounted to 25 per 
cent. During the years 1896-1900 there 
were grown 14.7 billion bushels of oats in 
the world, and of this 3.74 billion bushels, 
or 25.5 per cent., were produced by the 
United States. 

“It produced very nearly 36 per cent. 
of the total iron produced, and that of the 
In the past year the 


“Toward wheat crop 


20.7 cent., while 


very best quality. 
United States produced 39.3 per cent. of 
the world’s product of pig iron. In 1900 
it produced, roughly, 10.1 million tons of 
42 per cent. of the world’s pro- 
duct, and in the 1901 the United 
States output was increased to 13.5 mill- 


steel, or 


year 


ion tons 

“The United States produces nearly 55 
per cent. of all the world’s copper. From 
modest beginnings this industry grew by 
leaps and the 


production of the United States amounted 


bounds. In 1870 copper 


to 12,000 tons; in 1880 its production had 


increased to 27,000 tons, out of a total 
world production of 153,000 tons; in 1890 
the United States produced 116,315 tons 


of the world’s product of 269,455 tons. 


During 1895 it controlled more than one- 
half of the world’s production, and at the 
the United States 


produced 270,000 tons, or than the 


end of the century 
more 
world’s entire product had amounted to 
ten years before. 

“The output of lead in the United States 
since 1895 has increased to such an extent 
that it has wrested from Spain the posi- 
tion of primacy in the world’s production. 
The rivalry of the United States in the 
production of quicksilver has been equally 
In the 
product is slightly exceeded by 
that of the United States 

‘The te 
for the 
255.6 million dollars; 


strenuous. 1900, for first time, 


Spain’s 


production of gold 
to be 


‘tal world’s 


year 1900 was estimated 
that of silver repre 


223.5 


For the year 1901 estimates for 


sented a coinage value of million 
dollars 
both metals amount to 265 million dollars 
In each of the two years the United States 


showed the greatest share of both metals, 





31 per cent. for gold and 33 per cent. for 
silver.” 

Some New Things.- 
A NEW VARNISH POT FOR PATTERN SHOPS. 


The object of this pot is to prevent the 
evaporation of alcohol. 


The varnish or 
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shellac is placed in the large compartment 
A and cut with grain alcohol as thick as it 
is possible to cut it. By means of a screw 
top, the compartment is made perfectly 
air tight and the alcohol cannot evaporate. 
When wanted for use, the varnish is let 
out into compartment B through valve C 
in any quantity desired, and thinned up 
with for 
saving the expense of thinning up a quart 


wood alcohol ready use, thus 


or more of varnish when only a spoonful 


is required. The pot is 5x5xg inches high, 





POT. 


NEW 


VARNISH 


It is substantially 
All 


varnish 


and holds one gallon. 


made to stand rough usage. parts 


coming in contact the 
made of brass and will not discolor orange 


with are 
shellac, It is manufactured by the Dia- 
mond Clamp & Flask Rich- 
mond, Ind. 


Company, 


FOR REMOVING DRILLS. 


TOOI 


A German inventor, Martin Steudner, 


has patented in the United States the tool 


_—_— 











v 
t 
} 
q 
American Ma siat 
TOOL FOR REMOVING DRILLS 
shown in the sketch for removing drills 


The device will be understood without a 


word of explanation. 





Technical Publications. 
‘Machine Shop Arithmetic.” Third edi 
By F. H. Colvin and W. L, Che- 
ney. 131 4x6-inch pages, with illustra 
tions and tables. The Derry-Collard 
Company, New York. 
We are glad to notice this excellent lit- 
tle book again, especially as the fact that 


tion. 


Price, 50 cents. 


over 7,000 copies have been sold indicates 
plainly enough that it has met a real want. 
To the many mechanics who are fright 
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ened at the idea of dvcimals, the explana- 
tion of 
alone w 


those harmless things is 
rth the of the book. The 
explanation of the method of finding the 


really 
price 
change gears for screw cutting—a stand- 
ing problem regarding which we expect 
to receive regular inquiries as a matter of 
-is also, like the rest of the book, 
of immediate ‘nterest to every machinist. 
At the end of the book is excellent 
explanation of the metric with 
conversion tables between metric and our 


course 


an 
system 
more familiar units 


“Reference Library Modern Engineering 


Practice.”” Edited by F. W. Gunsaulus, 
assisted by twenty-five assistants. Ten 
volumes, containing a total of nearly 


4,000 4%42x9'4-inch pages, with over 2,000 
illustrations Che School of 


Correspondence, Chicago 


American 


This series of volumes is not, as might 
be inferred from its title, a sort of encyclo- 
rhe 


nature of the contents is much more nearly 


pedia for the practicing engineer 


that of the instruction papers sent to their 


students by the correspondence schools. 


Thus the first volume takes up Arithmetic 


and second, Geometry, 
Heat, 


the others in succession, Pattern Making, 
Foundry Work, Forging, Machine Shop 


Algebra; the 


Trigonometry, Mechanics ard and 
£ ; 


Work, Machine Design, The Steam En 
gine, Boilers, Electricity lechanical 
Drawing, etc. The advantage of such a 
set of books over such a selection as the 
student can make for himself is that they 
form a consecutive whol At no stage of 
his work will the student find himself 
lacking knowledge of things necessary to 
further progress, and, on the other hand, 
the aim being the accomplishment of re 
sults, no time pent in exploring by 
paths for the sake of presenting a com- 
plete or symmetrical development of a 
given subject here can be no question 
that the content f these olumes form 
an excellent foundation for useful techni 
cal work as wel for additional ial 
study on such li as the student may 
feel like following, or as the work with 
which he is connected may impel him to 
take up in greater deta rhe books are 
intended f t] tudent f tl American 
School t ( rresp ndence and are not, at 
present, oft red to the general public 
Inks in the Patent Office. 

The following has been a standing order 
of the U. S ’atent Office tor some time 
past: 

(ORDER NO. 37.) 

All applications, communications and 
other instruments in writing or print, 
which should properly constitute a perma- 
nent record in this Office, must be pre- 


pared with a substantially permanent ink. 


} 


Anilin and other perishable inks will not 


be accepted 
In addition to this, 


an order has recent 


ly been issued for the actual testing of 
the inks of all documents which are to 
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become a part of the permanent record 
of the office. The following is a copy of 
the order referred to: 
1,506. ) 
DEPARTMENT OF THE INTERIOR, 
Unitep STATES PATENT OFFICE, 
WASHINGTON, D.C., Nov. 6, 1902. 
The application-room and the mail-room 
will hereafter test ali applications, com- 
munications and other instruments in writ- 
ing or print, which should properly con- 
stitute a permanent record in this Office, 
filed in their respective rooms. which have 
the appearance of being written in fugi- 


(ORDER NO. 


tive ink 

Those which are unable to stand the 
tests required—first, the application of the 
well-known Labarraque’s solution, fol- 
lowed by a saturated solution of oxalic 
acid, to determine whether the ink will 
be faded by the action of light or chem- 
icals, and, second, the application of a 10 
per cent. solution of nitric acid—will not 
be made a part of the Office records, but 
will be returned to the writers. 

F. I. ALLEN, Commissioner. 





Barth’s Lathe Speed Slide Rules—Errata. 

We regret that some errors crept into 
the article under the above heading, pub- 
lished at page 1684. In the twelfth, four- 
teenth and eighteenth lines of the third 
column of page 1685 the results shown by 
the instrument in the circles are 
given as in feet per minute of circum- 
ferential speed. In all these cases the fig- 


outer 





ures give the revolutions per minute— 
not the circumferential speed. 
How much of truth there may be in 


the personal attacks that have been made 
upon Herr Krupp, we do not pretend to 
know, but probably there is very little or 
none. There is one feature, however, per- 
taining to the works management which 
on the face of it seems capable of im- 
provement, If, as alleged, workmen have 
been contribute from their 
wages to a relief and pension fund from 
which fund they could draw pensions only 
after twenty years of continuous service; 
and if they forfeit all claim to this fund 
if their term of employment ceases for 
any cause except disablement, then it is 
evident that an injustice is done. Perhaps, 
however, not the whole of the 
story, and from what is known of Herr 
Krupp’s attitude in industrial and social 
matters it is safe to conclude that at least 
he did intend to do otherwise than 
what was fair and right. 


required to 


this is 


not 





President Roosevelt, in addressing the 
members of the British Labor Commis- 
sion last week, said: 

“More and more as our modern indus- 
trial progress goes on there is a tendency 
to work in federation or combination, both 
among employers and among employees, 
in corporations, and in unions, and, of 


course, gentlemen, among the reasons why 
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I take a very great interest in these com- 
binations is the very fact that by their 
power they have such great possibilities 
for good, which necessarily implies that 
they have also great possibilities for evil, 
whether you wish them or not. 

“It is idle, in my opinion, to protest 
against the inevitable tendency of the 
times toward both corporation and union. 
It is worse than folly to take exceptions 
to either corporation or union as _ such. 
The line should be drawn on conduct.” 





The 16-inch gun, in the building of 
which at the Watervliet Arsenal our read- 
ers have been interested, is now being 
transported to the proving grounds at 
Sandy Hook, the Merritt Chapman Dredg- 
ing Company, of New York, doing it by 
contract for $5,400. The gun weighs 130 
tons. The proof gun carriage is being 
built at the Watertown Arsenal. 





The National Non-Partisan Reciprocity 
League will hold a convention in Detroit, 
December 10 and 11. Prominent speakers 


will attend. 





We are informed that the Deutsche 
Niles Works, in Berlin, closed down in- 


definitely November 1. 





Personal. 
F. E. Drake, who was the director of 
the American end of the Machinery Ex- 
hibition at Paris in 1900,and who has since 
that time been in Berlin, has sailed for 
this country, and will arrive here in a few 
days. 

It is announced that Mr. Edwin Rey- 
nolds, for so many years general superin- 
tendent of the E. P. Allis Company and 
later chief engineer of the consolidated 
company, has been made consulting engi- 
neer of the entire concern. His nephew, 
Irving H. Reynolds, who was made gener- 
al superintendent at the time of the change 
in Official titles, is advanced to the posi- 
tion of chief engineer. The position of 
general superintendent is thus for the 
present left vacant. 





Obituary. 

James E. A. Gibbs, inventor of the Wil- 
cox & Gibbs sewing machine, died at Rap- 
pine, Va., November 25, seventy-three 
years old, 

George C. Pettis, treasurer of the Hogg- 
son & Pettis Manufacturing Company, 
New Haven, died at Hartford, November 
20, sixty-nine years old. He was born in 
Plymouth, Conn., learned the machinist’s 
trade, and at the age of 21 was in the em- 
ploy of the Davenport-Mallory Lock Com- 
pany, of New Haven. He was connected 
with the Russell & Erwin Manufacturing 
Company, of New Britain, seventeen years 
and then went to New Haven, where he 
joined the Hoggson & Pettis Manufac- 
turing Company. 
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° ° 
Commercial Review. 
Monpay, December 1, 1902. 

The month of November in the machine- 
tool industry was marked by a lull in 
trade, thought by many to be only natural 
at this time of the year. Yet the business 
done was along profitable lines. The only 
difference between it and the business done 
for several months prior was simply that 
there was less of a rush to it. Yet this 
does not necessarily mean, and as we have 
already intimated, that business was poor. 
This is far from being the case. 

The situation which prevailed during the 
month may be compared to a man who 
was formerly called upon to work day 
and night, but whose services were after- 
wards only required during the day. This, 
of course, meant a decrease in the man’s 
weekly resources, but his earnings weekly 
satisfactory. In _ like 
and 


nevertheless were 
manner with 
sales agents during the month. 
not in receipt of as many orders in No- 
vember as they booked during September 
or October, for example, but the orders 
received by them during the month formed 


machine-tool makers 


They were 


a profitable business nevertheless 

We have already stated that our advices 
that the slight let-up in trade is 
thought to be temporary. This 
generally accepted in machine-tool 
In the latter the outlook for business is 
regarded as excellent. Several houses in- 
formed us _ that called 
during the week to furnish bids on ma- 


are 
view 1S 


circles 


they were upon 


chine tools, the orders for which may 
not be given until after the new year 
Some of these tools—we have in mind 


a large milling machine in particular— 
could not be delivered until after the 
year, even if the order were given 
We this to attention to 
appears to us to be one of the peculiari- 
ties of trade. The 
milling machine needs it now just as well 


new 
now 
what 


state call 


man who wants this 
as next January, when he admits himself 
that he will positively give the order for 
it. Why don’t he give the order for it 
now, particularly since he will neither get 
it before then and will not have to pay for 
it until then? A valid reason is hard to 
surmise, but what we stated is a 
condition, and not a theory. Yet such 
incidents as this are cropping up every 
day, and will doubtless do so during the 
present month. Because of all that has 
developed in this connection recently, and 
because of the business they know to be 


have 


in sight, many houses take a rosy view 
of next year’s prospective business. 

Frank H. Mason, Consul-General at Ber- 
lin, writes to the State Department con- 
cerning machine tools and machinery in 
Germany as follows: 

“It is well known that Germany is now 
passing through a period of industrial de- 
pression, and has to a great extent restrict- 
ed the erection of new manufacturing es- 
tablishments which, during the period from 
1898 to 1900, made such large demands 
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on the purveyors of American machinery 
and tools. It is also true that those im- 
ported lathes, planers, milling and other 
machines have been used to reproduce 
themselves and to make many kinds of ma- 
chinery and tools so excellent in quality 
and cheap in cost, that Germany has be- 
come a self-supplying exporter of many 
such appliances which were formerly im- 
ported from the United States. But while 
all this is true, there is still a demand in 
this country for many special forms of 
machinery and other manufactures of iron, 
which is only apparent to those directly 
that From 


a leading house of this class, 


concerned in class of trade. 
whose spe- 
cialty is the newer forms of American ma- 
chinery, the following résumé of the more 
obvious recent demands has been obtained: 

“In 
call for the most improved machinery for 


3erlin and its vicinity, there is a 


making bolts, screws, rivets and all that is 


included under the general category of 


boiler fittings. One firm will take six sets 
of such machinery, which must be of the 
latest and most improved construction. 
Steam pumps of a capacity to lift about 


15,000 gallons per hour, with minimum 


outlay of power, would also be found sala- 
ble in this country. 

‘Machines for pressing oil from linseed, 
palm and other oleaginous 


rape, sesame, 


seeds and nuts, are understood here to be 


made of high efficiency and _ relatively 
cheap in the United States So far as 
of this 


and 


is known, the American machinery 


class has not been introduced here, 
there would seem to be a promising field 
for it.” 

Local manufacturers of machinery have 
been informed that plans are now being 
the 
mining machinery in Ohio 
and for Connellsville 
Manufacturing and Mine Supply Company, 


We 


have been unable to find anyone who can 


perfected for control of the entire 
output of the 
Pennsylvania the 
with a capitalization of $30,000,000 


give any definite information in the mat- 
ter. 

Recently a large number of rumors have 
reached us of certain contemplated 
schemes of interest to the makers of ma- 
chinery. Being in the business of tracing 
the genealogy of such things, we frequent- 
ly, in fact invariably, find upon investiga 
tion that they haven’t any. A _ leading 
manufacturer to whom we communicated 
our troubles in this direction said: 

reports reach us al- 
due to the 
what you might 


“These erroneous 
most daily. It is advent of 
promoters in our midst 
call pocket editions of J. P. Morgan. These 
men, hearing of what Mr. Morgan or his 
firm got for financing the United States 
Steel think the machinery 
business an excellent field for similar en- 
terprise. They find a number of firms 
engaged in the manufacture of the same 
kind of machinery, and think the con- 
solidation of them just the proper thing. 
They ask each of the firms what they 


Corporation, 


want for their plant, and how much in 
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cash and in stock of the sum asked they 
will take. Somebody hears of this and 
immediately the sale or absorption of this 
or that machinery business is announced, 
when, as a matter of fact, nothing occurs 
beyond what I have stated. Many such 


cases have come under my observation 


recently.’ 
Word reaches us from Hartford, Conn., 
of unusual activity in manufacturing lines 


in that city affiliated with the iron and 
steel industry. A correspondent inter- 
viewed Philip Corbin, president of the 


American Hardware Company, and Will- 
iam H. Hart, the Stanley 
Works, on the outlook for business from 
Mr. Cor- 
bin said the indications are very favorable 


president of 
the manufacturing standpoint. 


to a continuation of the present activity 
for several months 30th the Corbin and 
Russell & Erwin concerns are running full 
departments, and overtime in 
The work on the immens: 


brick addition to the Russell 


time in 
several rooms 


steel and 


new 

& Erwin factory will soon be well under 
way. This will give room for several 
hundred hands, As to the Stanley Works, 
President Hart said that every bench is 
occupied, and in order to fill the orders 


about 20 cent. of the employees are 
and 


all-night 


per 


will continue for a long time on an 


schedule. This overtime work is 


at the company’s hot-roller 


also the order 


steel mill in Bridgewater, Mass., where 
? : ee 

250 men are employed. The six new fac- 
tory buildings, located on the west side 


of Curtis street and near the railroad, are 
nearing completion and will be ready for 
An 
building is planned and will be 
erected in The Stanley Rule 
& Level Company will soon equip its large 
The 12 


will 


occupancy January 1 immense new 


storage 
the spring 


new factory with machinery 


hour schedule in this concern con 
tinue for an indefinite period. H. C. No- 
the North & Judd Company, is 


now in the West, attending to some large 


le, of 
orders. This concern has purchased con- 
siderable land, which will be held as sites 
for new buildings 

The draft of the 
Union Electric Light & Power Company’s 
plant, which will be used for lighting the 
World’s Grounds at St. Louis, 
installation of 
The plant is to be equipped 


mechanical feature 


Fair will 


be an unusual interest to 
engineers, 
with both forced and induced draft appa- 
ratus, which is unusual. A mechanical 
draft plant usually is either of the forced 
or induced draft type, but in this case both 
will be used. There twenty-six 


boilers of 700 horse-power each, and will 


will be 
be equipped with automatic stokers, Fans 
will be used for the forced draft, and the 
boilers will also be operated under induced 
draft. The forced draft fans will be four 
in number, of the full housing type, size 
160 inches. They will be driven by roxio 
vertical engines direct attached. The in- 
duced draft fans will be two in number, 
of a size quite in keeping with the basis 
upon which the Exposition is to be built, 
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the wheel diameters being so large as to 
met draft 

Each of these induced draft 
of the full 


inches, and will be dr 


be seldom with in mechanical 
engineering 
fans will be housing type, size 
230 


double cylinder, double acting upright en 


iven by 9QxI0o 


secure 
The 


Buffalo Forge Company is building all the 
' 


gines, this type being selected to 
the maximum power in limited space 


fans and engines for the above equipment 


[he National Machinery Company, of 
Tiffin, Ohio, report that business in the 
bolt, nut and -spec machinery trade in 
the last thirty days has been exceedingly 
good. Judging from the orders on hand 
and the inquiries received, and considering 
the fact that this is the dull season of the 
year, the company look for a large volume 
of business for the first of the year. Ru 
mors of decreasing trade are 1 ubstan 
tiated, and the company’s plant running 
to its full capacity to take care of wha 
in their opinion promises to be tl irgest 
year in their | ry Foreign trade is 
picking up, and very bstanti orders 
have been received from France and Ger 
many 

Che Sprag ( n ( | r 
ceiving many ‘ i ts dire ren 
apparatus and report mong re le 
the following wenty 200-kilow 
bine generators, thre 7s-kilowatt genet 
ators and f gt i t 
the De Lay > 1 Turbine Company 
‘1 rent l N | 00 tt | ‘ | 
type an "0 e-type get 
erator to H. O. W }? ( ) ne 
200-kil i gine e gene! r to the 
(tis | lev | I ( 1 I \ } I 1¢ 
200 vatt belted-t { » VW 
D. Ewart Chicag e 40-1] t 1 
WO 35 \ velted-type gene t 
he Critet Hotel, New \ 7 
< Va ter ype generate ( Poyet 
New York: one so-kilowatt belted-type 
generator t the \met n | xpre (om 
pany, Chicago; two 3 horse-power round 
type motors to the West End heater, 
New York; eight 8-kilowatt generator 
six 5 horse-power and four 1 horse-powert 
motors to the Fisher Motor Vehicle Com 
pany, Hoboken, N. J.; one 40 horse-power 
medium-speed motor to J. F. Perkin 
Company, Brooklyn; one 15 horse-power 
S. S. type motor to L. W. Pond Ma 


chinery & Foundry Company, Worcester 


Mass one 10 hors« powell belted type 
motor to Miehle Printing Press Manu 
facturing Company, Chicago; two 20 


horse-power M. S. type motors to the Sig 


ourney Tool Company, Hartford, Conn 
one 17 horse-power S. S. type motor to the 


Martinique Apartment House, New York; 


two electric hoists to the Phoenix Iron 
Works, Pheenixville, Pa one electric 
hoist to Landis Tool Company, Geiser 
Station, Pa.; one electric hoist to Amer 
ican Car & Foundry Company, Berwick 


Pa.; one electric hoist to Scranton Supply 
& Machinery 
and one electric hoist to Pond Machinery 
& Tool Company, Plainfield, N. J 


Company, Scranton, Pa., 


two 
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electric hoists to Michigan Alkali Com- 
pany, Wyandotte, Mich. 

The J. W. Cregar Agency, The Bourse, 
Philadelphia, Pa., have taken the repre- 
sentation of the Kempsmith milling ma- 
chine in the East. They have engaged 
additional space in their large exhibit in 
the Philadelphia and carry 
an exhibit of these milling machines, show- 
ing a full line of both plain and universal. 
[he Cregar Agency will be the Eastern 


Jourse, will 


distributing point 

The S. Obermayer Company, of Cin- 
cinnati, Ohio, manufacturers of foundry 
supplies, have done a very large export 
trade recently, especially in South Amer- 
ica, to which they recently made a large 
shipment of plumbago, foundry facings, 
and supplies. They are also in receipt of 
large orders from Tokyo, Japan; London, 
Hamburg, and Canada. 
[he company’s domestic trade is excellent. 

William Schmidt, Jefferson City, Mo., 
ias moved his machine shop to a new 
Monroe 


equipment 


Mexico, ( ‘uba, 


added 
the 
most improved modern machinery, among 


building, 308 street, and 


to his several pieces of 


them a Landis universal grinder. 

The district office managers of the West- 
inghouse Electric & Manufacturing Com- 
pany, representing all the principal cities 
f the United States, have spent the past 
the 
works and offices of that company at East 


week in their usual annual visit to 


Pittsburg, On the evening of November 


g a very enjoyable dinner, in honor of 


he visitors, was given at the Duquesne 
lub, at which the engineers and executive 
of the company were also present. 
Vilter 


fficers 
Phe 


builders of 


Manufacturing Company, 


refrigerating and ice-making 
machinery, Corliss engines, brewers’ and 
bottlers’ machinery, Milwaukee, Wis., have 
recently closed contracts with the follow- 
ng parties: Schermerhorn-Shotwell Com- 
Des Moines, 
trigerating machine; Rock Island Brewing 
Island, IIL, 
frigerating machine; Cosmopolitan Hotel, 
New Orleans, La., 15-ton refrigerating and 
3-ton ice plant; 


pany, lowa, one 20-ton re- 


Company, Rock 100-ton re 


Standard Brewing Com- 
pany, New Castle, Pa., 80-ton refrigerating 
Pittsburgh 


machine ; Brewing Company, 


‘Iron City Brewery,” Pittsburgh, Pa., one 


duplex 350-ton refrigerating machine; 


Fred. Sehring 

[ll., two 50-ton 
Middle-West 
Mo., 


ton ice 


srewing Company, Joliet, 

refrigerating machines; 
Brewing Company, Joplin, 
60-ton refrigerating machine and 50- 
plant; New 
Kensington, Pa., 


Kensington Brewing 
Company, New 100-ton 
refrigerating and 25-ton ice plant; Amer- 
can Brewing Company, Bennett, Pa., one 
100-ton refrigerating machine; Goenner & 
Co., Johnstown, Pa., 50-ton refrigerating 
machine (second order) ; American Candy 
Company, Milwaukee, Wis., 12-ton refrig- 
Chilled Plow 
Works, South Bend, Ind., two 13-ton re- 


rigerating machines with 4-ton ice plant; 


erating machine; Oliver 


Columbus Brewing Company, Columbus, 


Ohio, direct expansion ammonia piping; 
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H. Annegers & Bro., Dayton, Ohio, one 
ammonia condenser. They have also re- 
ceived orders for Corliss engines from the 
following: Gutmann & Co., Chicago, III. ; 
Wausau Paper Mills, Brokaw, Wis.; Lou- 
isiana Central Lumber Company, Clarks, 
La.; Wm. Henning Vinegar Works, Chi- 
cago, Ill.; Lamar Light & Water Com- 
pany, Lamar, Mo.; City Water & Light 
Dept., Fort Atkinson, Wis.; Ewart Build- 
ing, Chicago, Ill.; Warner Starch Com- 
pany, Waukegan, IIl.; Hilgen Manufactur- 
ing Company, Cedarburg, Wis.; Rock 
Island Sash & Door Works, Rock Island, 
Ill.; American Candy Company, Milwau- 
kee, Wis.; Boland & Gschwind Company, 
Ltd., New Orleans, La. 

The Hartford Pattern and Model Com- 
pany, of Hartford, Conn., pattern and 
model makers, formerly operated as a pri- 
vate company, recently became a corpora- 
tion. 

The plant of the Noble & Wood Ma- 
chine Company, of Hoosick Falls, N. Y., 
which was destroyed by fire last March, 
has been completely rebuilt, and the com- 
pany is now able to carry on its business 


of manufacturing paper mill machinery. 
CHICAGO MACHINERY MARKET. 


Conditions at the machine-tool factories 


are described by one representative here 


as less strenuous. There is less irritation, 


less inability to take care of the trade, 
demand and supply resuming normal rela- 


tionships. This is referred to, from the 
standpoint of the representative, as a hap- 
py state of affairs, because now business 
can be conducted with less worry and 
with greater satisfaction for all interests 
concerned. Reports concerning the ma- 


chine-tool trade in the West during No- 


vember do not wholly agree, but are not 
extremely apart from each other. Several 
houses say trade keeps up very well, a 


majority report some decline in the aggre- 
gate, as compared with October and sev- 
eral preceding months. Quite a good trade 
is looked for during the first week of De- 
the Western 
give half-fare rates to country merchants 


cember, when all railroads 
and manufacturers who wish to visit Chi- 
cago for the holiday trade. Because of 
this influence visits from the country have 
been fewer than usual for a week or two 
past. 
November 
had few transactions of especial moment 


trade in machine tools has 
In a general way, the railroad companies 
are frequently referred to as good buyers 
and some fairly good orders were placed 
by implement people, constituent compa- 
nies of the International Harvester Com- 
pany. The Western roads are using up 
their rolling stock much more rapidly than 
usual, because of the high pressure under 
which traffic is carried on. They are be- 
hind in shop work and the tool buying is 
by way of general helpfulness in making 
repairs and getting out new cars. 

The cities of Chicago, Milwaukee, St. 
Paul and Minneapolis are alluded to as 
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presenting a goodly percentage of the cur- 
rent orders, machine-shop improvements 
in those localities being of especial note. 
But it is probably invidious to make dis- 
One prominent ma- 
chine-tool that 
ments are being made rapidly throughout 
the West, and while some of the current 


tinctions of this sort. 


man shop improve- 


says 


business is equipment for additions and 
the 
the displacement of one machine tool by 


extensions, more marked feature is 
another, increasing the general efficiency 
of the plant. 

No one complains that prices are not 
being maintained and the tone of the mar- 
ket may be described as excellent. Stocks 
are in pretty good shape, but are not com- 
plete, many tools going out from store as 
The 


somewhat easier condition of the market 


fast as they arrive from factory. 
during the past few weeks does not occa- 
for the 
the market is active, and inquiries are of 


sion any concern, undertone of 
such volume as implies brisk buying some 
the Western 


owners are not yet satisfied with the char 


time in near future. shop 
acter of their equipment, and if general 


trade continues up to recent standards it 


is believed there will be good buying of 
machine tools not later than early next 
year 
Quotations. 
New York, Monday, December 1 

New York prices for Northern and 
Southern irons for the first half of 1903 
are as follows: 

Northern: 
No, 1 X.. . $23 25 @$24 75 
No. 2 X... 22 00 @ 22 75 
No. 2 plain... .. 21 00 @ 21 75 

Southern: 
No. 1 Foundry.. 23 25 @ 23 50 
No. 2 Foundry. ; . 22 25 @ 22 50 
No. 3 Foundry. intees 2 30 @ s2 00 
No. 4 Foundry.......... 20 50 @ 21 50 


Bar Iron—Base Refined brands, 
mill price on dock, 1.93c 
load lots. 
2.15 @ 2.20c. 

Tool Steel 


7C. 5 


$1zZes 
upward in car 
Smaller quantities from store, 
~Base Good standard 
extra grades, 10c 


sizes 
quality, and up 
ward. 

Steel — Base - From 
store, 2.10 @ 2.25c. 


Cold Rolled Steel Shafting—z2.go0c. from 


store for base sizes. 


$1Zes 


Machinery 


Copper—Lake Superior ingot, 11% @ 


115¢c.; electrolytic and casting, 1144 @ 
Tide. 

Pig Tin—In 5- and 1o-ton lots, f. 0. b. 
New York, 25% @ 25\c. 

Pig Lead—4.10 @ 4.12%4c., in 50-ton 
lots. 

Spelter—5.15 @ 5.25c. 

Antimony—Cookson’s, 9 @ 9M%c.; Hal- 
lett’s and U. S., 74% @ 7%c. 

Lard Oil—Prime City, 88 @ goc., ac- 


cording to brand and quantity, ranging 
from one barrel up to large lots. 
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Manufacturers. 


A brew house is about to be built for Theo 
dore Finkenauer, Philadelphia. 

The Pacific Steel & Wire Company is erect 
ing a plant in East Oakland, Cal 

Thomas H. Wade, 
establish an excelsior factory 

The Diamond Match 
ing its plant at Charlestown, N. H. 

Two of the Niles (Mich.) Board & Paper 
‘‘ompany’s mills have been burned. 

M. I. son, R. M 
erect a factory in 


Huntsville, Ala., will 
there. 


Company is improv 


Barker, will 
Carrollton, 


Barker and 
large canning 
Ixy 

It is reported from Buffalo, N. Y., that the 
plant of the Niagara Desk Company has been 
burned. 

J. B. 
Louisville, 
the spring 


manufacturers, 
building in 


Masson & Co., mirror 


Ky., will erect a new 


An erecting shop is about to be built for 


Steel & Wike, engineers and contractors, 
Philadelphia. 
Griggs, Cooper & Co., St. Paul, Minn., pro 


build a large packing and food manu 


facturing plant. 


pose to 


A large packing plant at Sioux City, Ia., of 


Armour & Co., Chicago, has been burned. It 


will be rebuilt. 

The Sherwin-Williams Company, of Cleve 
land, O., intends to erect a new paint plant 
at Montreal, Que 

A four-story, 66x512-foot factory building 


will be erected in Philadelphia for the Amer 
ican Lace Company 
The Grand Rapids (Mich.) Piano Case 


build a with 42,000 


floor 


Company will 
feet of 

Fire at Rockland, Me., burned the 
cooper shop and boiler-house of the Rockland 
Rockport Lime Company. 


factory 
square space 


has 


The Johns-Pratt Company, Hartford, Conn., 


manufacturer of asbestos goods, ete., plans 


the enlargement of 
rhe New 
car roofing, etec., St 


its plant 

Process Manufacturing Company, 
Louis, Mo., and elsewhere, 
is about erecting a factory. 
rhe White 


rganized to 


new 
Lily 
build a 


Washer Company has been 


factory in Davenport, 


la., to make washing machines 
The Excelsior Tool & Machine Works, St. 
Louis, Mo., is about starting building opera 


ions estimated to cost $29,000. 


the 
& Sons Com 


An addition is being built to establish 


ment of the H. W. Butterworth 


pany, machinists, Philadelphia 

The contract has been let for erecting a 
factory building for the Mason Washer Com 
pany, organized at Oxford, Md 

Pians have been made for a factory for 


John E 
Lonergan & Co 


Philadelphia. John E 
founders, ete. 


Lonergan, 
are brass 
will be built in 
Miles & Co 
Company. 


feet, 
sjement, 


An extension, 50x106 
Philadelphia at the 
plant of the Niles-Bement-Pond 

ae | 
visiting 
looking for a 


tisler, of has been 


Philadelphia, 
and other towns in Delaware, 
site for a strawboard factory. 

B. Souto & Co., 161 Front street, New York 
city, have let the contract for building 
new furniture manufacturing plant at Brattle 
boro, Vt. 

The 
of mince 
N. Y., will, it 


near there. 


Dover 


Merrell-Soule manufacturer 
and canned 


g 
is said, build a $100,000 factory 


Company, 


meats goods, Syracuse, 


a plant at 
Manufactur 


Plans have been made for Cop 


lay, V’a., for the Coplay Cement 


ing Company. ‘The engine-house will be 50x 
79% feet. 
A beet sugar plant is to be built at Long 


their 
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mont, Colo. Neil P. Sullivan is president of 
the company that is being formed, and J. B. 
Thompson, secretary. 

It is understood that the harber 
Paving Company, of New York, will 
Fort Dodge, Ia., a plant to 
worth of machinery 


Asphalt 
erect at 


contain $50,000 


G. Nicke and Louis Schmurkert, of Chi 
cago, and C. Schlagel, of Tomah, Wis., are 
making arrangements to start a peat plant 


Tomah 


Reduction & 


in the vicinity of 
The United States 
Company, Colorado City, will 
$100,000 addition for the 
chlorin gas by electricity. 


Refining 
Colo., erect a 


manufacture of 


A factory to employ about 100 men is to 
be established in Milan, Mich., by a_ stock 
company, to manufacture a computing scale 
invented by Walter F. Stimpson. 

The E 
manufacturer of 
Pawtucket, R. L., 
~v00x64-foot, 


Jenckes Manufacturing Company, 
knitting machinery, et 
broken 


building 


has ground for a 
three story 


The Ogilvie Flour Mill Company, Montreal, 


Que., will erect in Fort William a flour mill 
with a capacity of 1,500 barrels in twenty 
four hours, and a 500,000-bushel elevator 

It is believed that a large plant to be 
erected on the Pacific Coast by the Diamond 
Match Company will be located in Butte 
County, Cal A pulp mill will be included 

The factory of the Bloch Bros. Tobacco 


Wheeling, W. Va., is to be in 
There 


Company, 
creased to about double its present 
will be an 
in it. 

The Acme Mills ¢ 
changed its 


size 


electric power and lighting plant 


‘ompany, Hopkinsville, Ky 
Acme Mills & 
ising its capital stock 


The 


has name to the 


levator ¢ 


iner 





ompany, 


from $100,000 to S200.000 is to 


piant 
be enlarged 

The J. S. Kemp Manufacturing (C¢ 
Newark Valley, N. ¥ 


ympany 


manufacturers of man 


ure spreaders, contemplates locating a factory 


in Waterloo, Ia.. to have at least 50,000 
square feet of floor space 

A charter has been granted to the Will 
iamsburg Paper Manufacturing Company, of 
Williamsburg, Pa with a eapital stock of 
$250,000 It is proposed to build a_ plant 
Water rights have been secured 


The Planett Manufacturing Company, Chi 


cago, manufacturer of picture frames will 
it is understood, move its plant to Laporte 
Ind., where 300 men will be employed by the 
company and a smaller industry which will 
come with it 

It is stated that the Barry Foundry Com 
pany has awarded contracts for erecting 


This 


ing Company, of that 


Muscatine, la 
Manufactur 


buildings in may refer 






to the Barry 


place, manufacturer of plumbers’ supplies and 


Lutton machinery 

The Wilmington (Del.) Malleable Iron Com 
piny has bought a site for a large new plant. 
There is an unconfirmed rumor that the com 
pany's old plant has been bought by the Hilles 


& Jones manufacturer of metal 


working 


Company, 


machinery 


The Mauser Manufacturing Company, 14 
East Fifteenth street, New York, silversmith, 
thinks of erecting a large new factory An 
option has been obtained on land in Mount 
Vernon, a neighboring town, but a site in 
New York may be chosen. 

Mayor Hanan, of Niagara Falls, Ont., is 
in receipt of a communication from the Far 


Machinery 
$1,000,000, inquiring as to the 


mers’ Company, 


capitalized at 


Co-operative 


that 
agricultural 


manu 


conditions in 
facture 

The 
and Des 
stock by 


town for a plant to 
implements. 

Agar Packing Company, Chicago, IIl., 
Moines, Ia., 
$200,000 


proposes to increase its 


The new capital is to be 


used in enlarging the Des Moines and 


extending the company's 

The Nordberg 
builder of 
begun work on an 
feet, at its plant 
to have on 


plant 
business 
Manufacturing 
machinery, Milwaukee, 
additional 
rhe 
sufficient to 


Company, 
Wis., has 
shop, LOOx22Z0 


is said 
keep it 


new 
hand 
and day for 


company 
orders 
Lusy night rs 

The 
ed to Tracy 
contract 


two ye 


Narrow Fabric Corporation has award 


trothers, of ywaterbury, Conn., a 


for the erection of a factory in West 


Haven, to be 102x205 feet \ boiler and en 
gine house will also be erected, and the plant 
will be equipped with electric power 


The Rosedale Foundry & Machine Company, 


of Allegheny, Va a consolidation of the 
Resedale Foundry and the Specialty Manu 
facturing company, has completed plans for 
a new foundry and machine shop, 432x90 
feet, and a power plant, GOx32 feet. 

H. H. Cohen, of Cleveland, O.; W. T. Gayle, 
of Washington, Db. C and F. S. Keith, of 


Corona, N. Y¥ 
Mich re 
terials used in 


have been at Rogers City 


and other ma 


Portiand 


cently testing marl 


making cement hey 


represent Eastern capitalists who have, it is 


formed a capitalized at $3,¢ 


and 


said, company 


000 will erect buildings at or heat 


City 








Miscellaneous Wants. 


tdvertisements will be inserted under this 
head at 25 cents a line, cach insertion Copy 
should be sent to reach us not later than Sat 
urdau morning for the ensuing week's issue 
inswers addressed to our care will be for 


ardcd 


Grant Gears See upper corner, page 72 
See the Lowe test indicator, page 12S 
Punches & dies. Wal.M.Wks.,Waitham,Mass 
Caliper cat. free kk. G. Smith, Columbia, Pa 
Stamping Dies Emmons Collins, Chicago 
Order your new or special machines from 
the Industrial Mach. Co Newarn, N 
for good patented 


Will buy or pay royalty 


machine r too Box 2S AmMer. Macu 
Wanted luprovements in grinding machin 
Addr Box 1435, Provident: Rn. I 
Light and fine mach'y to order; models and 
“WV k specialt Ik. O. Chase, Newark, N 
\\ king drawings for special machinery, 
patent articles, et Gieo. M. Mayer, M. I 
Monadnock, Ch ive 
First-class designing, drafting and racing 
done to order Address iixperienced Desizu 
el care AMERICAN MACHINIS 
The Wellman Sole itting Machine Co., of 
Medford, Mas designs and buiids light ma 





ndence solicited 


chinery Correspt 


An experienced engineer will pertect, sim 





plity mprove upon articles of manutacture 
Address Box 236, AMERICAN MACHINIS1 

Wanted—-An interest in a hardware, mill 
supply, machinery or belting business in New 
York city. Address “Cash, care AM, MAcH 

Wire pointing machinery, from “yy in 
downwards; address of maker wanted. God 
rich, Wharf street, Aston, Birmingham, Peng 

Oil Engines Book by Goldingham valu 
ible for designers, builders, users of oll or gas 
engines; postpaid for $2 Spon & Chamber 
lain, 123 Liberty, New York 

Wanted—Light machine work ind special 
machinery to build to order, special tools 
die and punches a well-equipped wat 
power plant and first-class workmen rhe 
fantam Mfg. Co., Bantam, Conn 

Wanted Machinist with from $1,000 to 


take an interest in and the super 
intendency of a concern manufacturing laun 
dry machinery in Chicago Address ¢ I 
(Cummins, 210 Larrabee st., Chicago, Ill 


£2,000, to 


Wanted—A large contract to build medium 
or light automatic machinery we have the 
plant, the experience, the capital; cam_ cut 
ting a speciaity we make the best adjust 


reamers Ott. Mergenthaler Company, 


Md 


commission to 


abe 
Baltimore, 
salesmen 


Liberal machinery 


able to handle, as a side line, machines suit 
able for use by railroads, machine shops, 
saw and planing mills and by all manufa: 
turers of wood and metal. Address Box 241, 


AMERICAN MACHINIST. 


Purchaser for small manufacturing plant ‘no 
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Madison, Wis.; lot, 100x180 feet; machine 
shop, 32x68, two story, with line shaft and 
gasoline power; foundry, 40x54, new modern 
equipment; good location; for sale cheap. 
Hart-Parr Co., Charles City, lowa. 

A money-making metal working and stamp- 
ing plant for sale; orders easy to get and at 
good prices; good specialties and ready cus- 
tomers for them; capable of great expansion, 
and profits will pay at a rapid rate for all ad- 
ditions and improvements; special reasons for 
selling: price $25,000. Address Box 2382, 
AMERICAN MACHINIST. 

Co-operation of a machine shop-firm to 
manufacture a kerosene oil internal combus- 
tion engine of undoubted merits and now in 
operation; the market is wide open; you do 
the building and we the selling; very small 
capital required. You deal with well-known 
business men when you address &. K., Box 
283, AMBRICAN MACHINIST. 


Wants. 


Situation and Help Advertisements only in 
serted under this head. Rate 25 cents a line 
for each insertion. About six words make a 
line. No advertisements under two lines ac 
cepted, and no advertisements abbreviated. 
The cash and copy should be sent to reach 
us not later than Saturday morning’ for 
the ensuing weck’s issue. Answers addressed 
to our care will be forwarded. Applicants 
may specify names to which their replies are 
not to be forwarded; but replies wiil not be 
returned. If not forwarded they will be de 
stroyed without notice. Original letters of 
recommendation or other papers of value 
should not be enclosed to unknown corres 
pondents 


Situations Wanted. 


Machine designer, etce., wants position. Ad 
dress Box 63, AMERICAN MACHINIST. 

As foreman, by Al, progressive pattern 
maker. K. G., care AMERICAN MACHINIST. 

Mechanical draftsman, designing, able, is 
seeking position. Box 286, AMER. MACHINIS’. 

Mechanical draftsman, Swede, graduated, ° 
years’ experience, wants position. Box 28S 
AMERICAN MACHINIST. 

Experienced mechanical draftsman, techni 
eal graduate, wants to change. tox 250 
AMERICAN MACHINIS1 

Foreman and superintendent, 20 years’ ex 
perience, open for engagement: die work pre 
ferred: best references. Box 271, Am. M. 

Manufacturing engineer; labor-saving meth 
ods: special tools, jigs, ete.; correspondence 
solicited. Eugene Wilson, care Am. MACH. 

Mechanical draftsman, experienced on ma 
chinery, mil! work, furnaces, ete., wishes posi 
tion near New York. Box 258, Am. Macn. 

Mechanical draftsman, graduate, 31% years’ 
experience in shop and drawing room, best 
references, desires position. jox 280, Am. M 

Designing draftsman, technical graduate, 
10 years’ shop and drawing-room experience, 
wishes to change position. ‘Designer,’ care 
AMERICAN MACIIINIST. 

First-class mechanical draftsman, techni 
eal graduate. with shop experience, wants 
situation: New York preferred. Box 274. 
AMERICAN MACHINIST. 

A machinist of wide experience as a tool 
maker and foreman is looking for a position 
as shop superintendent or foreman. Address 
tox 285. AMERICAN MACHINIST. 

Position as assistant superintendent or 
foreman. by a young engineer who has had 
experience in similar positions: best of refer 
ence. Dox 268, AMERICAN MACHINIST. 

Wanted—Position as superintendent or gen 
eral foreman of a machine shop; accurate 
heavy work preferred: 40 years old: first 
class reference. Box 269, Amer. Macn. 


AMERICAN MACHINIST 


General foreman, responsible man, age 34, 
experienced in high-class automatic and inter- 
changeable machinery, wishes to make change 
about January 1. Box 287, AmMpR. MACH. 

Mechanical draftsman wants position ; first 
class designer on tools, dies, jigs and fixtures; 
20 years’ experience in drafting and shop 
work; good reference. Box 280, AM, MACH. 

Mechanical engineer, expert on gasoline mo 
tors and automobiles, graduated in Germany, 
inventive ability, desires position as chief 
draftsman or superintendent. Box 284, A. M. 

Superintendent machine tool plant, experi- 
enced designer machine tools and_ special 
automatic machinery, with office and selling 
experience, is open to change. Address Box 
276, AMERICAN MACHINIST. 

Expert on automatic machinery, light and 
heavy ; first-class designer; inventive ability ; 
10 years’ best experience ; graduate; fitted for 
head draftsman, superintendent or to develop 
inventions ; terms moderate. Box 257, A. \ 

Mechanical engineer, 13 years’ shop and 
drawing-room experience, familiar with ma- 
chine tools, cranes, hydraulic and structural 
work, wants position as chief draftsman or 
assistant superintendent. Box 251, Am. 

Salesman or representative open for engage 
ment; technical graduate (29); 10 years’ 
shop, drawing-room and commercial experi- 
ence; machine tools and general engineering ; 
excellent references: New York preferred. 


or 


30x 275, AMERICAN MACHINIST. 


Help Wanted. 


Draftsmen for designing tools and gages for 
rifle work. Address Box 281, AM. MACH. 

Wanted—Good tool and die maker on bicycle 
work. Address Day Mfg. Co., Lakeview, N. ¥ 

Machinist and toolmaker; give age, experi 
ence, ete Wiison Laundry Mach'’y Co., Co 
lumbia, Va. 

Wanted—Virst-class machinists, bench hands 
and men accustomed to running turret lathe. 
Marvin & Casler, Canastota, N 

Wanted—-T'wo good wood patternmakers, ex 
perienced on pumps and hydraulic work. The 
Goulds Mfg. Co., Seneca Falls, 

Wanted—Flirst-class machinists, in city 
near Philadelphia: steady work and good 
pay. The Reeves Engine Co., Trenton, N. J. 

Wanted—Machinists and draftsmen to send 
postal for free set tables of lathe gearing and 
valuable formulas and tests. Box 290, A. M. 

Machinists. send 5 cents for blueprint table 
of U. S. standard steam, gas and water pipe 
giving tapping sizes Address KE. KE. Meyer, 
Allegheny, Pa. 

Wanted—A first-class patternmaker, accus 
tomed to medium-sized work. Apply, stating 
age, experience and wages expected, Box 244, 
AMERICAN MACHINIST. 

Wanted— [Electrical engineer to run gas en 
gine and electric light plant. Apply, stating ex 
perience and salary expected, to C. J. Good 
nough, secy., Emporium, Pa. 

Wanted—Assistant superintendent on manu- 
facture of interchangeable work in ship fit- 
tings and in mechanical and electrical work. 
Box 279, AMBRICAN MACHINIST. 

Wanted—Positions for experienced men, 
and men for such positions. Address James 
Brady (late Brady Mfg. Co.), Room J, 20th 
Floor, 220 Broadway, New York. 

Wanted—Lathe and planer hands for night 
work on heavy machine tool work; good 
wages to good men. Apply to The Pond Ma- 
chine Tool Company, Plainfield, N. J. 

Wanted—Draftsman who has had practical 
experience in the shop, capable of acting as 
ass'stant designer for a firm building boring 
mills, planers, ete. Box 255, AM. MAcH. 

Wanted—First-class machinist foreman; 
must be familiar with gas engine construc- 
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tion; good position in a growing concern in 
the Middle West. Box 270, AMER. MAcH. 

Wanted—Two good, all-round machinists, 
accustomed to building automatic machinery. 
Address, stating age, experience and wages 
expected, Box 245, AMERICAN MACHINIST. 

Wanted—A man who is accustomed to hard- 
ening and tempering all kinds of tools; steady 
work; give references and experience; con- 
fidential. Box 272, AMERICAN MACHINIST. 

Wanted—Assistant engineer on design and 
manufacture of interchangeable work in ship 
fittings, mechanical and electrical work, and 
in erection and test of same. Box 278, A. M. 

Wanted—aA first-class mechanical drafts 
man; must be experienced in light inter 
changeable machinery. Address, stating age, 
experience and salary expected, P. O. Box 
1513, New York City. 

Several good designers, draftsmen and 
tracers required on ship fittings, mechanical! 
and electrical machinery; interchangeable 
work; permanent position and good pay to 
the best men only. Box 277, AM. MAcH. 

Wanted—At once, a first-class draftsman : 
one accustomed to a general run of machine 
work and capable of doing his own thinking 
and designing: a good position to the right 
man. Address Box 247, AMER. MACHINIST 

Wanted—Experienced mechanical drafts 
man; New England; experience on paper 
making machinery and mill work requisite ; 
state age, education, experience, with whom, 
and salary required. Box 263, AMER. Macu 

Wanted-——For Detroit suburb, first-class ma 
chinists and diemakers on press and die work. 
also good, all-around blacksmith on die and 
tool forgings; permanent positions to reliable 
men. Address Michigan Manufacturing Co., 
Ypsilanti, Michigan. 

We are constantly increasing the scope of 
our work, and invite applications for posi 
tions from first-class patternmakers, molders 
and machinists: we always have vacancies 
Address The Westinghouse Machine Company, 
East Pittsburg, Pa. 

Wanted—Toolmakers on small, intricate fix 
tures, capable of giving good fits and making 
perfect alignments: must be able to give good 
references as to quickness and accuracy ; such 
men are requested to state age and wages ex 
pected. Address Dental Mfg. Co., Prince Bay, 
N. Y. 








James Brady, member American Society 
Mechanical Engineers, former owner of Brady 
Mfg. Co., consulting engineer and appraiser 
particular attention given to economy in 
manufacture, can furnish good men for heads 
of departments in the metal-working industry 
Room J, 20th floor, 220 Broadway, New York 

Wanted—-An experienced mechanic: one 
able to operate automatic machinery, design 
and build labor-saving machinery and to take 
charge of repair work in a nut and bolt plant 
prefer young man with experience in this 
line; state age, experience and wages wanted 
by the month. Address Box 273, AM. 

A manufacturing company 50 miles from 
Chicago wants three good machinists for 
steady, light work at construction and repairs 
of weaving machinery; quality of work is 
good and accuracy is required. Address, stat 
ing full particulars of experience, etc., West 
ern Cane Seating Company, Michigan City, 
Ind. 

Wanted.—Machinists, toolmakers, drafts 
men, do you want to increase your salary? 
They all say that Saunders’ enlarged edition 
“Hand Book Practical Mechanics” exactly fills 
the bill for valuable shop kinks, rules, ete., 
figured out by simple arithmetic and draw 
ings; also most complete reference tables in 
existence, many taken from note books o? 
best mechanics in the country. Pocket size. 
Price, post paid, only $1, cloth: $1.25 leather. 
Agents wanted. Book sells itself. Big money 
C. H. Saunders, 216 Purchase st., Boston, 
Mass. 





Alphabetical Index to Advertisers. 


PAGE PAGE PAGE PAGE 
Abrasive Material Co....... 116 Arguto Oilless Bearing Co...108}| Barnett Co., G. & H...4th Cover | Blaisdell & Co., P.... oe 
Acme Machinery Co....1 and 18; Armstrong Bros. Tool Co.... 91} Bartlett, E. E.............. 119 Blanchard Mach. Co..18 and 117 
Es EE oa 6 sate en ore 105 Atlantic Machine Screw Co...117| Baush Machine Tool Co...... OG | mums Co., B. Ww. cccess . ae 
PO Ee a ee 141, Atlas Foundry & Mach. Co... 77| Bay State Stamping Co...... 126 | Blount & Co., J. G...... ..106 
Akron Electrical Mfg. Co....122| Audel & Co., Tueo.......... 94! Beaman & Smith Co., The.... Koker & Co., Hermann....... 109 
Albro-Clem Elevator Co...... 72; Aurora Tool Works......... 95 15 and 112 | Boston Gear Works.......... 73 
Alexander Mfg. Co., J. G....104) Automatic Machine Co....... 93 | Becker-Brainard Mill. Mch. Co. 10 Bowen Mfg. Co.............. 94 
ro | eS eae ... 73| Automatic Machine Co...... 2!' Belmer Machine Tool Co....105 Bowler & Co., Geo. H........140 
Alteneder & Son, Theo....... 120 per & Ce, Chee. BH... cnc Bradford Machine Tool Co... 6 
American Blower Co........ 92/| Backus Water Motor Co....111 58 and 4th Cover Bremer Machine & Tool Co... 74 
American Fdry. & Mch. Co..120| Baird & Co., Henry Carey.... 73) Bethlehem Fdry. & Mch. Co..113 Bridgeport Chain Co..... re i | 
American Gas Furnace Co... 15| Baird Machinery Co........ 141 | Betts Machine Co... .. 006+. 1 OMe cwecnene ve 4th Cover 
American Pulley Co......... 187 | Baker Brothers... .... 0.26 137 | Bickford Drill & Tool Co..... 12 | Brown & Co., R. H.......... 112 
American Roller Bearing Co.. 71 | Baldwin, Davidson & Wight...137)| Bignall & Keeler Mfg. Co....107 Brown & Sharpe Mfg. Co.... 
American School of Correspon- Se ae eer eee 72 68 and 4th Cover 
MSS Gsis'< “tke neers iale-w eves 90) Barker & Co., Wm... ....ccee 114) Billings & Spencer Co..4th Cover | Brown Hoisting Mch. Co....120 
American Tool Works Co..... 8' Barnes & Co., W. F. & John.. 14) Binsse Machine Co....18 and 139 Burt Mfg. Co........ ee 














December 4, 1902. 


AMERICAN 





PAGE 
Buffalo Forge Co............ 
17 and 4th Cover 
Bullard Machine Tool Co.. 
16 and 140 


SE Me Wie pain 4.4.x Sawa des Ti 
Es nonce 64.0 0%0% ome 111 
Caldwell & Son Co., H. W....138§ 
Carborundum Co., The...... 102 
Card Mfg. Co., 8S. W......... 121 
Carlin Mach. & Supply Co...139 
Carpenter Tap & Die Co., J. M.121 
Ss eS 119 
C & C Electric Co.......... 122 
Chadwick & Co., G. B....... 114 


Chambersburg Engineering Co.138 
Champion Blower & Forge Co. 111 





2 ge rae 77 
Chattanooga Machinery Co...114 
Chicago Flexible Shaft Co....101 
Chicago Pneumatic Tool Co. ..116 
Chicago Raw Hide Co....... 72 
CO, OG iv vc wwccc ccs 119 
Curistensen Engineering Co..123 
Cincinnati Mach. Tool Co.... 76 
Cincinnati Milling Mach. Co.. 7 
Cincinnati Planer Co........ 69 
Cincinnati Punch & Shear Co.106 
Clark Auto. .elephone Switch 
. fa 119 
> fe ee a See 30 +e 
Clayton Air Compressor Wks.117 
Cleveland Auto. Mach. Co . 14 
Cleveland Crane & Car Co -120 
Cleveland Gear Works.. Soe 
Cleveland Pneumatic Too! Co.116 
Cc leveland Punch & Shear Wks 
Pineda mne:) aiawnale ere: 
Cleveland Twist Drill Co 
4th Cover 
Cleveland Wire Spring Co 111 
CTO, Ts. Thtwceicss s+ oe 
Cochrane-Bly Machine Wks.. .116 
Coes Wrench Co.... Seek 
Coil Clutch Mfg. Co. ele one 
Columbus Machine Co ow we 
Columbus Pneumatic Tool Co.118 
Commercial Electric Co......127 
Consolidated Engine Stop Co.125 
Consolidated Schools. mg 
Cook Co., Asa 8.. .118 
Cooper Machine Co mst 
Ce TNs w0cle ene os 75 
Cresson Co., Geo. V.. . 94 
Crocker-Wheeler Co.. ..124 
Crosby Stm. Gage & Valve Co. 13 
Curtis & Curtis Co... . 74 
Curtis & Co. Mfg. Co. -120 
Cushman Chuck Co 112 
Dallett & Co., 1shomas HH. .116 
Davenport & McCullough Mfg 
- See ee ...128 
Dawson Mehry. Co., J. H 
111 and 140 
Derry-Collard Co..... ; . 188 
Detrick & Harvey Machine Co. 13 
Diamond Drill & Machine Co. 74 
Diamond Machine Co...3d Cover 
Dickinson, Thos. L. il aka inc 
Dixon Crucible Co., Joseph v5 
Dreses Machine Tool Co 130 
a a ee eee 108 
Eck Dynamo & Motor Works.122 
Eddystone Engr. Works .138 
Elmes Engineering Works 103 
Elyria Engine Co. are fo 
Emmert Mfg. Co..... oe 
Errington Auto. Tap & Die Co.113 
. - 2 eee 139 
Ce: BID. caccees 77 
Evans Friction Cone Co 114 
Excelsior Neeale Co... 8&4 
Fairbanks Co....... re 
Falkenau-Sinclair Mach. Co. ...38 
Faneuil Watch Tool Co./....142 
Farrel Foundry & Mach. Co..109 
Fawcus Machine Co.. : . Ta 
RE ea 141 
Federal Mfg. Co......... 67 
Fellows Gear Shaper Co.. 96 
Fenn-Sadler Machine Co.....105 
Weer GS OG... cic ccnccen 119 
Abrasive Materials 
Abrasive Material Co., Phila., Pa. 
+: eee Co., Niagara Falls, 
Northampton Emery Wheel Co., | 


Leeds, Mass. 
Norton Emery Wheel Co., Worces- 
ter, Mass. 
Arbor Presses 
Barnes Co., W. F. 
ford, Ill. 


& John, Rock- 


Boston, Mass. 
New York. 


Bartlett, E. E., 
Montgomery & Co., 


| 


PAGE 
Foos Gas Engine Co......... 111 
Fosdick Machine Tool Co a) 
Franklin Mfg. Co...... «eee 
Franklin Portable Crane & 

Hoist Co. iceuuene 119 
Franklin Machine Works 80 
. 4 . Ste 22 
6 are 111 
Gang Co., Wm. E... .135 
Ganschow, Wm...... : “>. oa 
Garvin Machine Co., The 128 
G. & P. Engraving Co. we > 
Gay & Ward..... S 83 
General Electric Co 124 
Geometric Drill Co. 112 
Gisholt Machine Co... | 
Gleason Tool Co....... 4th Cover 
Gobeille Pattern Works . 126 
Gorton Machine Co., Geo 78 
Gould & Eberhardt .. 18 
Graham Mfg. Co AZ] 
Grant Gear Works (Pe 
Gray Co., G. A. . 18 
Gray-Blaisdell Co.. .116 
Greaves, Klusman & Co 105 
Greenwald Co., I. & FE 72 
Greenfield Machine Co 86 
Hammacher, Schlemmer & Co. 69 
Hampden Corundum Wheel Co.112 
Hardinge [Eros 72 
Harrington, Son & Co... In 

kdw.. 78 
Hart Mfg. Co 114 
Heald & Son, L. S 102 
Hendey Machine Co 67 
Henley & Co., N. W - 
Herron & Bury Mfg. Co ona 
Hill, Clarke & Co 13 and 141 
Hill Tool Co Oo 
Hilles & Jones Co 114 
Hisey-Wolf Machine 101 
Hoefer Mfg. Co 13 
Hoggson & Pettis Mfg. « 112 
Hollands Mfg. Co me by: 
Holmes, Chas. II 139 
Hook, F. E ei 71 
Horsburgh & Scott ith Cover 
Horton & Son Co., | 112 
Houghton & Co., E. I 77 
Hunt Co., C. W 120 
Hunt Co., Robt 74 
Hurlbut-Rogers Machine Co..130 
Ingersoll Milling Mach. Co 114 
Ingersoll-Sergeant Drill Co Lli 
International Corres. Schools. 85 
Iroquois Machine Co O38 
Jacobson Machine Mfg. Co 113 
Jantz & Leist Electric Co 122 
Jeffrey Mfg. Co., The 140 
Jenkins Brothers 7 
Johnson Lumber Co i 
Jones & Lamson Machine Co 

1S and S81 
Kelly Machine .o.. R. A SO 
Kempsmith Mfg. Co 10: 
Keuffel & Esser Co. 74 
Kinsey-Burt Co 110 
Knecht Bros. Co 126 
Landis Tool Co 115 
Le Blond Machine Too! Co., 

2. ar 91 and 4th Cover 
Le Count, Wm. G.. 112 
Link-Belt Engineering Co 125 
Lodge & Shipley Mch. Too! Co 4 
Lombard & Co.. 126 
Long & Allstatter Co 97 
ie: Th. Bo. so 55 128 
Lubriphite Co., The 78 
Lunkenheimer Co., The 75 
McCabe, J. J. 131, 139 and 140 
Machinery Exe he inge 39 
Maris Bros....... 121 
Marshall & Huschart Mach. Co.141 
Marston & Co., J. M . 109 
Mass. Tool Co ..105 
Mechanical Appliance Co 23 
Merrell Mfg. Co ae 
Merritt & Co..... . 90 


MACHINIST 


PAGE 
Messmer Mfg. Co., Ferd 72 
Mietz, August..... 111 
Millers Falls Co.. 108 
Mitts & Merrill.. 76 
Modern Tool co... 112 
Montgomery & Co 136 
Morse Chain co 135 
Morse Twist Drill & Mach. Co. 1/ 
Morse, Williams & Co 72 


Mossberg & Granville Mfg. Co.128 


Classified Index of Articles Advertised. 


Ball Bearings 
See Roller Bearings. 


Balis, Steel 

Federal Mfg. Co., Cleveland, O 

Band Saws 

American Machinery Co., Grand 
Rapids, Mich. 

Barrels, Steel 

Cleveland Wire Spring Co., Cleve- 


land, O 


Morton Mfg. Co.. 108 
Mueller Mach. 1s'o0o0l Co 130 
Murdock Parlor Grate Co 73 
Nanz & Co., H.. 138 
Narragansett Machine Co 142 
National Engine Co 111 
National Machinery Co 106 
New Britain Machine Co 94 
New England Gas Engine (o.111 
New Era Iron Works 111 
New Haven Mfg. Co 79 
New Process Raw Hide Co 73 
owten Mach. Tool Wks., Ine. 11 
Y. Gear Works 42 
Nicholson & Co., W. Il 107 
Nicholson File Co 67 
Niles Tool Works Co 140 
Niles Tool Works (Hamilton) 3 
Nolte Brass Co 7D 
Northampton Emery Wheel Co. SS 
Northern Electric Mfg. Co 124 
Northern Engineering Works..120 
Norton Emery Wheel Co sv 
Norwood Machine & Mfg. ¢ 1t+4 
Nuttall Co., R. D re 
Obermayer Co., The S Tat 
Oesterlein Machine Co 114 
©. K. Tool Hoider Co 118 
Olds Motor Works 111 
Olmstead Co... H. B .. 4 
Olmsted, I i 114 
Owen Machine Tool Co 74 
Parker Co., Chas luv 
Patriarche & Bell Lon 
Patterson, Gottfried & Huntet 
Co Ltée R95 
Pattin Bros. Co rt 
Pawling & Harnischfegs 120 
Paxson Co., J. W 10 
Pearson Machine Co 138 
Perkins Machine Co ro 
Phoenix Mfg. Co 108 
Phosphor Bronze Smelting (0.109 
Pittsburgh Shear Knife & Mch 
Co 108 
Poole & Son to. Rob ia 
Potter & Johnston Mach. Co 1.4 
Power Speed Regulato Mfg 
Co., Ltd 142 
Pratt & Whitney Co 
’~. 110 and 1 Cover 
Pratt Cnuck Co 101 
Prentice Bros co Sa 
Prentiss Tool & Supply ¢ 
18 nd 140 
Q & C Co 117 
Quint A. Db 10. 
Railway Educational Assn 128 
Rand Drill Co 116 
Ransom Mfg. Co 102 
Ray Autom: atic Machine Co..113 
Reed Co., F | 74 
Reed Co., Francis 104 
Reeves Pulley Co oO 
Reliance Machine & Tool Co. .136 
Rich, J. & G i2 
Rivett-Dock Co 142 
Robbins & Myers Co rhe 122 
Rochester Die Shaper Co . 4 
Rogers, Boat, Gage & Drill 
Works, John M .134 
Rogers & Huobard Co ‘ 108 
Rogers Universal Cost System.100 
Roth Bros. Co .126 
Rue Mfg. Co 111 
hussell, R M o4 
Safety Emery Wheel Co 90 
Saunders’ Sons, D : 73 
Saunders Mfg. Co., The L3o 
Bars, Boring 
Cleveland Twist Drill Co., Cleve 
land, O. 
Underwood & Co., H. B., Phila 
delphia, Pa. 


Bearing Metal 
Phosphor Bronze 
Philadelphia, Da. 


Smelting Co., 


Bearings, Oilless 
Arguto Oilless Bearing Co., 
delphia, Pa. 


Phila 


1779 

PAGE 

Sawyer, Ezra 100 
Sawyer Tool Co. . ; V2 
Schieren & Co., Chas. A 127 
Schumacher & Boye... ” 
Schwerdtle Stamp Co 111 
Scranton & Co., The ; Lis 
Sebastian Lathe Co 90 
Shelby Steel Tube Co 97 
Shepard Lathe Co 108 
Sellers & Co., Inc., William 18 
Seneca Falls Mfg. Co . 105 
Shultz Belting Co 1s 
Sibley & Ware 74 
Simonds Mfg. Co is 
Skinner Chuck Co 112 
Slocomb & Co., J l Lau 
Smith Fdry. Supply Co., J. D.10 


Smith Single Belt Reversing 
Countershaft Co 
Smith & Mills 


Speed Changing Vulley Co 


Sprague Electric Co 12 
Springtield Gas Engine Co 11 
Springfield Separator Co 102 
Standard Connecting Rod Co. 7+ 
Standard Gauge Steel Co 93 


Standard Railway Equip. Co..117 
Standard ‘Tool Co Li 
Starrett Co I s Ss 
Steptoe & Co., Jolt 1c 
Stillwell Mfg Co. &« im 
Specialty Co 130 
Stover Engine Worl 11s 
Stow Mfg. Co 126 
Straley Hasbrouck & Schloe 
der 137 
Struthers-Welis Co 111 
Stuart's Foundry & Mach. Co 
ith ¢ ve 
Syracuse Tw 1) ( ah 
lanite ¢ 1.3%) 
rhompson, Hugh | 1 
Toomey, Frank 1 1 
Triumph Electric Co 12: 
roy File Works 1th 
rrump Brothers Machine ¢ 11 
rulley & Co., Hen ( s4 
Underwood & Co., IL. B 10S 
Uniform Steel ¢ 11% 
Vandegrift Coupling ¢ 71 
Van Nostrand Co 1) Lisi 
Vitrified Wheel Co 114 
Walcott & Son, Geo. DD 7H 
Vallace Supply Co Toe 
Waltham Watch Toc co Lud 
Walworth Mfg. Co Ml Cove 
Ward & Son, widgar ‘I ro 
Warner & Swasey Co oF 
Washburn Shops 77 
Watson-Stillman ¢ SS 
Webster & Perks Tool ¢ su 
Wells Bros Co ii 
Westcott Chuck Co 112 
Western Electric ¢ lJ 
Western Mfg to 1a 
West Haven Mfg. Co 
103 and 4th Cove 
Westmacott & Co., J. M 121 
Westmoreland teel 10S 
Whitcomb Mfg Co ny 
Whiting Foundry |! p. ¢ 120 
Whitney Mfg. Co if 
Whiton Machine Co., 1). 1 113 
Wickes Bros 4 
Wiley & Russell Mfg. Co 114 
Wiley & Sons, John 74 
Williams, White & 1OG 
Wilmarth & Morman Co eo 
Windsor Machine Co we 
Winkley Co., The ree 
Winter Bros. Co 126 
Woodman Mfg. & Supply Co..10: 
Woodward & Powell Vlaner Co. 74 
Worcester Mach Screw Co 117 
Wormer Machinery Co., C. © 
140 and 141 
Wyman & Gordon ith Cover 
Yale & Towne Mfg. Co 127 
Zeller, Geo \ 113 
Belt Dressing 
Dixon Crucible Co., Jos., Jersey 
City, N. 
Houghton & Co., E. F., Vhiladel 
phia, Pa 
Beit Filler 
Schieren & Co., Chas. A., New 


ork. 


Belt Lacing Machines 
Diamond Drill & Mach. Co., 
boro, Pa. 


Lirds 





1780 


AMERICAN 


MACHINIST 





December 4, 1902. 








Belting, Leather 

Schieren & Co., 
York. 

Shultz Belting Co., St. Louis, Mo. 


Chas. A., New 


Bending Machines, Power 

Bethlehem Foundry & Mach. Co., 
So. Bethlehem, Pa. 

Cincinnati Punch & Shear 
Cincinnati, O. 

National Mchry. Co., Tiffin, O. 

Reade Mchry. Co., Cleveland, O. 

Williams, White & Co., Moline, III. 


Co., 


Bending Machines, Hydraulic 
Bement, Miles & Co., New York. 
Watson-Stillman Co., New York. 


Bending Rolls 
Hilles & Jones Co., Wilmington, 
ye 


Perkins Mach. Co., So. Boston, 
Mass 
Wickes Bros., New York. 


Bending{ Tools, Hand 
Estep & Dolan, Sandwich, III. 
Wallace Supply Co., Chicago, IIl. 


Blocks and Tackles 


See Hoists, Hand, 

Blowers 

American Blower Co., Detroit, 
Mich. 


Am. Gas Furnace Co., N. Y. City. 

Buffalo Forge Co., Buffalo, N. Y. 

Champion Blower & Forge Co., 
Lancaster, Pa. 


Boilers 
Struthers-Wells Co., 
Wickes Bros., New 


Warren, Pa. 


York. 


Boiler Washer and Tester 
Rue Mfg. Co., Phila., Pa 


Bolt and Nut Machinery 

Acme Mehry. Co., Cleveland, O. 

Detrick & Harvey Mach. Co., Bal- 
timore, Md. 

National Mchry. Co., Tiffin, O. 

Pratt & Whitney Co., Hartford, 
Conn. 


Ray Automatic Mach. Co., Cleve- 
land, O 

Reed = Co., I'rancis, Worcester 
Mass. 


Reliance Mach. & Tool Co., Cleve 
land, O 
Webster & Perks Tool Co., Spring- 


field, O. 


Wells Bros. Co., Greenfield, Mass. 

Bone tor Case-Hardening 

Rogers & Hubbard Co., Middle- 
town, Conn. 


Boring and Drilling Machines, Hori- 
zontal 
barnes Co., B. F 
Barnes Co., W. 
ford, Ill. 
Beaman & Smith Co., Provi., R. I. 
Bement, Miles & Co., N. Y. City. 
Retts Mach. Co., Wilmington, Del. 
Binsse Mach. Co., Newark, N. J. 
Dalliett & Co., Thos. H., Vhila., Pa. 
Detrick & Harvey Mach. Co., Bal- 
timore, Md. 
Fosdick Mach. 
nati, O. 
I'ranklin Mach. Wks., Phila., Pa. 
McCabe, J. J., New York. 
Newton Mach. ‘Tool Wks., Phila- 
delphia, Pa. 
Niles Tool Works Co., New York. 
ond Mach. Tool Co., New York. 
Pratt & Whitney Co., Hartford, 
Conn, 
rentiss Tool & Supply Co., New 
York. 
Warner & Swasey Co., Cleveland, 
Ohio. 


.., Rockford, IIL. 
Fr. & John, Rock- 


Tool Co., Cincin- 


Boring and Turning Mills 

American Tool Wks. Co., Cin., O. 

Baush Mach. Tool Co., Springfield, 
Mass. 

Bement, Miles & Co., New York. 

Betts Mach. Co., Wilmington, Del. 

Bullard Mach. Tool Co., Bridge- 
port, Conn. 

Hill, Clarke & Co., Boston, Mass. 

McCabe, J. J.. New York. 

Niles Tool Works Co., New York. 

Yond Mach. Tool Co., New York. 

Prentiss Tool & Supply Co., New 
York. 

Warner & Swasey Co., Cleveland, 
Ohio. 


Bucket, Elevator 


Clark Co., W. J., Salem, O. 





Books, Mechanical 
Audel & Co., Theo., New York. 
Baird & Co., Henry Carey, Phila- 
delphia, Pa. 
Derry-Collard Co., New York. 
Henley & Co., N. W., New York. 
Holmes, Chas. H., Cleveland, O. 
Tulley & Co., H. G., St. Louis, Mo. 
Van Nostrand Co., D., New York. 
Wiley & Sons, John, New York. 
Zeller, Geo. A., St. Louis, Mo. 


Bulldozers 


National Mchry. Co., Tiffin, O. 
Williams, White & Co., Moline, 
Ill. 


Carborundum 

See Grinding Wheels. 

Car Link Machines 

National Machy. Co., Tiffin, O. 


Case-Hardening 

Rogers & Hubbard 
town, Conn. 

Castings, Brass and Bronze 

Christensen Engineering Co., Mil- 
waukee, Tis. 

Nolte Brass Co., Springfield, O. 

Phosphor Bronze Smelting Co., 
Philadelphia, la. 

Castings, Die Molded 

Franklin Mfg. Co., Syracuse, N. Y. 


Co., Middle- 


Castings, Engine 

Stillwell Mfg. & Steam Specialty 
Co., Philadelphia, Da. 

Castings, Iron 

Farrel Fdry. 
sonia, Conn. 

Castings, Steel 

Christensen Engineering Co., Mil 
waukee, Wis. 

Farrel Fdry. & Mach. Co., 
sonia, Conn. 

Uniform Steel Co., Rahway, N. J. 


& Mach. Co., An- 


An- 


Centers, Planer 

Fay & Scott, Dexter, Me. 

New Haven Mfg. Co., New Haven, 
Conn. 

Pratt & Whitney Co., 
Conn. 


Hartford, 


Reed Co., F. E., Worcester, Mass. 
Centering "lachines 
Sement, Miles & Co., New York. 


Kempsmith Mfg. Co., Milwaukee, 
Wis. 

Niles Tool Works Co., New York. 

Phoenix Mfg. Co., Hartford, Conn 

Pond Mach. Tool Co., New York. 

Whiton Machine Co., D. E., New 
London, Conn. 


Chains, Driving 


Roston Gear Works, Boston, Mass. 
Federal Mfg. Co., Cleveland, O. 


Bridgeport Chain Co., Bridgeport, 
Conn. 

Jeffrey Mfg. Co., The, Columbus, 
Ohio. 


Vhila., Pa. 
Trumansburg, 


Link Belt Engr. Co., 
Morse_ Chain Co., 
y Ilartford, Ct. 


Chucking Machines 


Whitney Mfg. Co., 


Brown & Sharpe Mfg. Co., Provi 
dence, R. I. 
Cleveland Automatic Mach. Co., 


Cleveland, O. 
Blond Mach. 

Cincinnati, ©. 

Potter & Johnston Mach. Co., 

Pawtucket, R. [. 

Pratt & Whitney Co., Hartford 
Conn. 

Reed Co., F. E., Worcester, Mass. 

Warner & Swasey Co., Cleveland, 
Ohio. 

Windsor Mach. Co., 


Chucks, Drill 
Almond, T. R., Brooklyn, N. Y. 


Le 


Tool Co., R. as., 


Windsor, Vt. 


Brown & Co., R. H., New Haven, 
Conn. 

Cleveland Twist Drill Co., Cleve- 
land, O. 


Cushman Chuck Co., Hartford, Ct. 

Goodell-Pratt Co., Greenfield, 
Mass. 

The E. Horton & Sons Co., Wind- 
sor Locks, Conn. 

Morse Twist Drill & Mech. Co., 
New Bedford, Mass. 

Pratt Chuck Co., Frankfort, N. Y. 

Standard Tool Co., Cleveland, O. 

Trump Bros. Mach. Co., Wilming 
ton, Del. 

Whitney Mfg. Co., Hartford, Ct. 

Whiton Mach. Co., D. E., New 

Conn. 


London, 





Chucks, Lathe 

Cushman Chuck Co., Hartford, Ct 

Hoggson & Pettis Mfg. Co., New 
Haven, Conn. 

The E. Horton & Son Co., Wind- 
sor Locks, Conn. 

Montgomery & Co., New York. 


Pratt & Whitney Co., Hartford, 
Conn. 

Skinner Chuck Co., New Britain 
Conn. 


Westcott Chuck Co., Oneida, N. Y 

Whiton Mach. Co., D. E., New 
London, Conn. 

Chucks, Scroll 

Whiton Mach. Co., D. 
London, Conn. 

Chucks, Split 

Faneuil Watch Tool Co., 
Mass. 

Hardinge Bros., Chicago, 

Clocks, Watchman’s 

Nanz & Co., .wew York. 

Clutches, Friction 

Caldwell, Son & Co., H. 


eago, Il. 
Coil Clutch Mfg. Co., New York. 


E., New 


Boston, 


Ill. 


W., Chi- 


Faneuil Watch Tool Co., Boston, 
Mass. 

Jacobson Mach. Mfg. Co., War- 
ren, Pa. 


New Haven Mfg. Co., New Haven, 
Conn. 


Oesterlein Mach. Co., Cincin., O. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

Pratt & Whitney Co., Hartford, 
Conn. 

Compressors, Air 

Blanchard Mach. Co., Boston, 
Mass. 


Chicago Pneumatic Tool Co., Chi- 
eago, Ill. 
Christensen Engineering 
waukee, Wis. 
Christensen, N. A., 
Wis. 
Clayton Air 
New York. 
Curtis & Co. 
Mo. 
Gray-Blaisdeli Co., Bradford, Pa. 
Herron & Bury Mfg. Co., Erie, Pa. 
Ingersoll-Sergeant Drill Co., New 
York. 
Jacobson 
ren, Pa. 
Rand Drill Co., New York. 


Co., Mil- 
Milwaukee, 


Works, 


Compressor 


Mfg. Co., St. Louis 


Mach. Mfg. Co., War 


Censulting Engineer 

Thompson, Hugh L., 
Conn. 

Ceping Machines 


Long & Allstatter Co., 
Ohio. 


Waterbury, 


Hamilton 


Correspondence Schools 

See Schools, Correspondence. 
Cost Keeping System 
Rogers, W. S., Keene, N. H 
Ceuntershafts 


Builders’ Iron Fdry., Provi., R. I 
Power & Speed Regulator Mfg. Co., 


Kalamazoo, Mich. 

Pratt & Whitney Co., Hartford 
Conn. 

Reeves Pulley Co., Columbus, Ind 


Smith Single Belt Reversing 
Countershaft Co., Melrose, 
Mass. 

Wilmarth & Morman Co., Grand 


Rapids, Mich. 
Counting and Printing Wheels 
Franklin Mfg. Co., Syracuse, N. Y. 
Coupler, Hose 
Clark Co., W. 
Couplings, Shaft 


Caldwell & Son Co., H. 
cago, Ill. 
Cresson Co., Geo. V., Philadel., Pa. 


J., Salem, O. 


W., Chi- 


Davis Mach. Co., W. P., Roches- 
ter, N. Y. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 


Stuart, R. J.. New Hamburg, N. Y. 


Vandegrift Coupling Co., Evans- 
ville, Ind. 

Cranes 

ee Hoisting Mach. Co., N. Y. 
City. 

Case Mfg. Co., Columbus, O. 

Chicago Pneumatic ‘Tool Co., Chi- 


eago, Ill. 
Cleveland Crane & Car Co., Cleve- 
land, O. 








Cranes— Continued 

Curtis & Co. Mfg. Co., St. Louis, 
Mo. 

Franklin Portable Crane & Hoist 
Co., Franklin, Pa. 

Maris Bros., Philadelphia, Pa. 

Niles-Bement-Pond Co., New York. 

Northern Engineering Works, De- 
troit, Mich. 

Pawling & Harnischfeger, Milwau- 
kee, Wis. 

Sellers & Co., Wm., Puiladel., Pa. 

Whiting Foundry Equipment Co., 
Harvey, Ill. 


Cruciblies 
Dixon Crucible Co., Jos., Jersey 
City, N. J 


Cupolas, and Ladies, Foundry 

Byram & Co., wetroit, Mich. 

Northern Engr. Works, Detroit, 
Mich. 

Obermayer Co., S., Cincinnati, O. 

Paxson Co., J. W., Vhila., Pa. 

Whiting Foundry Equip. Co., Har- 
vey, Ill 

Cutters, [lilling 

Becker-Brainard Milling 
Co., Hyde Park, Mass. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Cleveland Twist Drill 
land, O. 

Gay & Ward, Athol, Mass. 

Ingersoll Milling Mach. Co., Rock- 
ford, Il 

Montgomery & Co., New York. 

Morse Twist Drill & Mach. 
New Bedford, Mass. 

Rogers, John M., Boat, 
Drill Works, Gloucester 


Mach. 


Co., Cleve- 


Co., 


Gage & 
City, 


N. J. 
Standard Tool Co., Cleveland, O. 
Cutting-off Machines 
Bement, Miles & Co., New York. 
Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 
Davenport-McCullough Mfg. Co., 
Blissfield, Mich. 
Davis Mach. Co., W. P., 
ter, N. Y. 
Franklin Mach. Wks., Phila., Pa. 
Hurlbut-Rogers Mach. Co., South 
Sudbury, Mass. 
Newton Mach. Tool Wks., Phila- 
delphia, Pa. 
Niles Tool Works Co., New York. 
Pond Mach. Tool Co., New York. 
Cutting off Tools 
Armstrong Bros. 
eago, Ll. 
Pratt & Whitney Co., 
Conn. 
Western Mfg. Co., 


Diamond Tools 
Dickinson, Thos. L., 
Dies, Sheet Metal 
Bliss Co., E. w., 


Roches- 


Tool Co., Chi- 
Hartford, 


Springfield, O. 
New York. 


Brooklyn, N. Y. 


Perkins Mach. Co., So. Boston, 
Mass. 

Dies, Threading, Opening 

Errington, F. A., New York. 

Geometric Drill Co., New Haven, 


Conn. 
Jones & Lamson Mch. Co., Spring- 
field, Vt. 
Modern Tool Co., 
Pratt & Whitney 
Conn. 
Dowel Pins 
Winkley Co., Hartford, Conn. 
Drawing Boards and Tables 
Alexander Mfg. Co., J. G., 
Rapids, Mich. 
Rich, J. & G., Philadelphia, Pa. 
Drawing Instruments 
Alteneder & Son, Theo., Phila., Pa 
Keuffel & Esser Co., New York. 


Drilling Machines, Bench 


Erie, Pa. 
Co., Hartford, 


Grand 


Barnes Co., W. F. & John, Rock- 
ford, Ill. 

Pratt & Whitney Co., Hartford, 
Conn. 


Drilling Machines, Boiler 

Aurora Tool Works, Aurora, Ind. 

Baush Mch. Tool Co., Springfield, 
Mass. 

Bickford Drill & 
cinnati, O. 

Bement, Miles & Co., New York. 

Dallett & Co., Thos. H., Phila., Pa. 

Niles Tool Works Co., New York. 

Pond Mach. Tool Co., New York. 

Prentice Bros. Co., Worcester, 
Mass. 


Drilling Machines, Portabie 
Dallett & Co., Thos. H., Phila., Pa. 


Tool Co., Cin- 
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Drilling Machines, Multiple Spindle 


Baker Bros., Toledo, O. 

Barnes Co., B. F., Rockford, III. 

Barnes Co., W. F. & John, Rock- 
ford, Ill. 

Baush Mch. Tool Co., Springfield, 
Mass. 

Bement, Miles & Co., New York. 

Bickford Drill & Tool Co., Cincin- 
nati, O. 

Dallett & Co., Thos. M., Phila., Pa. 

Fenn-Sadler Mch. Co., Hartford 
Conn. 

Garvin Mach. Co., New York. 

Harrington, Son Co., Edwin, 
Philadelphia, Pa. 
McCabe, J. J., New York. 
Marshall & Huschart Mchry. Co., 
Chicago, III. 
Newton Machine Tool 
Philadelphia, Pa. 
Niles Tool Works Co., 
Prentice Bros. Co., 
Mass. 

Prentiss Tool & Supply Co., New 
York. 

Drilling Machines, Pneumatic 


Chicago Pneumatic Tool Co., Chi- 


Works, 


New York. 
Worcester, 


cago, Lb 
Cleveland Pneu. Tool Co., Cleve- 
land, Ohio. 
Columbus Pneumatic Tool Co. 


Columbus, O. 

Phila. Pneumatic Tool Co., Phila- 
delphia, Pa. 

Q & C Co., Chicago, Il. 


Standard Ry. Equip. Co., St. 
Louis, Mo. 

Drilling Machines, Radial 

American Too! Wks. Co., Cin., O. 


Baush Mch. Tool Co., Springfield, 
Mass. 

Bement, Miles & Co., New York. 

Bickford Drill & Tool Co., Cin- 
einnati, Ohio. 

Cleveland Punch & Shear Works 
Co., Cleveland, O. 

Dreses Mach. Tool Co., Cincin., O. 

Fosdick Mach. Tool Co., Cincin., O. 

Gang Co., Wm. E., Cincinnati, O. 

Ilarrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Hill, Clarke & Co., Boston, Mass. 

McCabe, J. J., New York. 

Marshall & Hluschart Mchry. Co., 
Chicago, 1. 

Mueller Mach. Tool Co., Cincin., O. 

Niles Tool Works Co., New York. 

Pond Mach. Tool Co., New York. 

Prentice Bros. Co., Worcester, 
Mass. 


York. 
Reade Mchry. Co., Cleveland, O. 
Drilling “lachines, Turret 
Niles Tool Works Co., New York. 
Quint, A. D., Hartford, Conn. 
Drilling Machines, Upright 
American Tool Wks. Co., Cin., O. 
Aurora Tool \,orks, Aurora, Ind. 
Baker Bros., Toledo, O. 
Barnes Co., B. F., Rockford, IIL. 
Barnes Co., W. F. & John, Rock- 
ford, Ill. 
Bement, Miles & Co., New York. 
Blaisdell & Co., P., Worcester, 
Mass. 
Cincinnati Mach. Tool Co., Cin., O. 
Davis Mach. Co., W. P., Roches- 


ter, N. ¥. 
Fosdick Mach. Tool Co., Cincin 
nati, O. 


Gould & Eberhardt, 
Harrington & Son 
Philadelphia, Pa. 
Hill, Clarke & Co., Boston, Mass. 
Hoefer Mfg. Co., Freeport, IIL 
Knecht Bros. Co., Cincinnati, O. 
Le Blond Mach. Tool Co., R. K 
Cincinnati, O. 
McCabe, J. J., New York. 
Marshall & Huschart Mehry. Co., 
Chicago, Iil 
Niles Tool Works Co., New York. 
New Haven Mfg. Co., New Haven, 
Conn. 


Co., 


Power & Speed Regulator Mfg. | 
Co., Kalamazoo, Mich. | 
Pratt & Whitney Co., Hartford, | 


Conn. 
Prentice 
Mass. 
Prentiss Tool & Supply Co., New 
York. 
Reed Co., 
Mass. 
Sibley & Ware, South Bend, Ind. 


tros. Co., Worcester, 


Francis, Worcester 


Washburn Shops, Worcester, 
Mass. 

Drills, Center 

Pratt & Whitney Co., Hartford, 


Conn. 
Slocomb & Co., J. T., Providence, 
R. I. 





| Stover 
I 


Newark, N. J. | Prick Co., Waynesboro, Pa. 


Edwin, | 


| Consolidated 


| American 





Drills, Rail 
Bement, Miles & Co., New York. 
Niles Tool Works Co., New York. 


Drills, Ratchet 

Parker Co., Chas. Meriden, Ct. 

Pratt & Whitney Co., Hartford, 
Conn. 


Dynamos 

Akron Elec. Mfg. Co., Akron, O. 

C & C Electric Co., New York. 

Commercial Electric Co., Indian- 
apolis, Ind. 

Crocker-Wheeler Electric Co., Am- 
pere, N. J 


| Eck Dynamo & Motor Co., Belle- 


ville, N. J 
General Elec. Co., New York. 
Jantz & Leist Elec. Co., Cincin., O. 
Mechanical Appliance Co., Mil- 
waukee, Wis. 
Northern Elec. Mfg. Co., Madison, 


Wis. 
Robbins & Myers Co., Springfield 
Ohio. 
Roth Bros. & Co., Chicago, Ill. 
Sprague Elec. Co., New York. 
Triumph Elec. Co., Cincinnati, O. 
Western Electric Co., Chicago, III. 
Westinghouse Electric & Mfg. Co., 
Pittsburgh, Pa. 


Electrical Supplies 

Akron Elec. Mfg. Co., Akron, O. 

Commercial Electric Co., Indian 
apolis, Ind. 

General Elec. Co., New York. 

Triumph Electric Co., Cincin., O. 

Western Electric Co., Chicago, Ill. 

Westinghouse Elec. & Mfg. Co., 
Pittsburgh, Pa. 


Elevators 


Albro-Clem Elevator Co., Phila- 
delphia, Pa. 
Curtis & Co. Mfg. Co., St. Louis, 


SLO. 
Morse, Williams & Co., Phila., Pa 
Emery Wheels 
See Grinding Wheels. 
Emery Wheel Dresser 
Dickinson, Thos. L., New York 
Enclosures, Tool-room 
Merritt & Co., Philadelphia, Pa. 
Engines, Gas and Gasoline 
Backus Water Motor Co., Newark 
N. J 


Prentiss Tool & Supply Co., New | Columbus Mach. Co., Columbus, O 


Cooper Mach. Co., Saltsburg, Pa 
Elyria Engine Co., Elyria, O. 


| Foos Gas Eng. Co., Springfisld, O 


Mietz, August, New York. 
National Engine Co., Rockford 
Ifl. 


New England Gas Engine Co 
Boston, Mass. 


New Era Iron wks., Dayton, O 
Olds Motor Wks., Lansing, Mich. 
Patterson, Go.tfried & Iunter 
Ltd., New York. 
Springfield Gas Eng. Co., 
field, ©. 
Engine 


Spring 
Works, Freeport 


Struthers-Wells Co., Warren, Pa 


| 
Engines, Steam 


American Blower Co., Detroit 
Mich. 


3uffalo Forge Co., Buffalo , N. \ 


York 
Warren, L'a 


Rand Drill Co., New 

Struthers-Wells Co., 

Engine Stop 

Engine Stop Co 
New York. 

Pxhaust Fans 

Blower Co., Detroit 
Mich. 

Buffalo Forge Co., Buffalo, N. Y 


Exhaust Heads 
Burt Mfg. Co., Akron, O. 


Pans, Plectric 

General Electric Co., New York. 

Northern Elec. Mfg. Co., Madison 
Wis. 

Sprague Elec. Co., New York. 

Western Electric Co., Chicago, Ill 

Westinghouse Elec. & Mfg. Co., 
Pittsburgh, Pa. 


Files and Rasps 

Barnett Co., G. & H., Phila., Pa. 

Etna Mfg. Co., New York. 

Hammacher, Schlemmer & Co. 
New York. 

Montgomery & Co., New York. 

Nicholson File Co., Provi., R. I. 

Troy File Works, Troy, N. Y. 





| Fellows Gear Shaper Co., 





Filing Machines 

Cochrane-Bly Mach. Co., Roches 
ter, N. ¥. 

Kinsey-Burt Mfg. Co., New-York. 

Fillers, Oil Can 

The Winkley Co., Hartford, Conn 


Filters, Oil 
Burt Mfg. Co., Akron, Ohio. 


Fittings, Steam 

Crane Co., Chicago, Ill. 

Crosby Steam Gage & Valve Co., 
Boston, Mass. 

Jenkins Bros., New York. 

Lunkenheimer Co., Cincinnati, O 

Walworth Mfg. Co., Boston, Mass 


Flexible Shafts 

Chicago Flexible 
eago, Ill. 

Stow Mfg. Co., Binghamton, N. Y 


Shaft Co., Chi 


Porges 
Buffalo Forge Co., Buffalo, N. Y 


Forgings, Drop 

Billings & Spencer Co., 
Conn. 

Wyman 
Mass. 


Hartford 


& Gordon, Worcester 
Forgings, Hydraulic 


Wyman & Gordon, 
Mass. 


Worcester, 


Forgings, Steel 

Westmoreland Steel Co., 
burgh, Pa. 

Wyman & 
Mass. 


Poundry Furnishings 

Byram & Co., Detroit, Mich 

Obermayer Co., S., Cincinnati, O. 

Paxson Co., J. W., Phila., Pa. 

Smith Fdry. & Supply Co., J. D., 
Cleveland, vu. 

Whiting Foundry Equip. Co., Har 
vey, | 


Pitts 


Gordon, 


Purnaces, Coal, Gas and Oil 
Am. Gas Furnace Co., N. Y. City. 
Buffalo Forge Co., Buffalo, N. Y 


Chicago Flexible Shaft Co., Chi 
cago, Ill. 
Jacobson Mach. Mfg. Co., War 
ren, Pa. 
Westmacott Co., J M., Provi 
dence, ~ 
| Purniture, Machine Shop 
New Britain Mach. Co., New Brit 
ain, Conn. 
| Gages, Recording 
Bristol Co., Waterbury, Conn 
Gages, Standard 
rovi 


Brown & Sharpe Mfg. Co., 
dence, R. 1. 

Rogers, John M., Boat, Gage & 
Drill Works, Gloucester City 
N. J. 

Sawyer Tool Mfg. Co., Fitchburg, 
Mass 

Slocomb & Co., J. T., 

Starrett Co., L. S., 


Prov... R. I 
Athol, Mass 


Gages, Steam 


Steam Gage & Valve Co 


Mass 


Crosby 
Loston, 


Gas Furnaces 


Am. Gas Furnace Co., N. Y. City 

Westmacott co. J M., Provi 
dence, Rh. | 

Gear Cutting Machinery 

Becker-Brainard Milling Mach 
Co., Hyde Park, Mass 

Bickford Drill & Tool Co., Cin., O 

Provi 


Brown & Sharpe Mfg. Co., 
dence, R. I. 

Spring 
field, Vt. 

Gleason Tool Co., Rochester, N. \ 

Gould & Eberhardt, Newark, N. J 

Harrington & Son Co., Edwin 
Philadelphia, Pa. 

Newton Mech. Tool Wks., Phil., Pa 

Niles Tool Works Co., New York 

Saunders Mfg. Co., Dayton, ©. 

Walcott & Son, Geo. D., Jackson, 
Mich. 

Whiton Machine Co., D. E., 
London, Conn. 


New 


Gears, Cut 

Bilgram, Hugo, 

Boston Gear Wks., 

Brown & Sharpe Mfg. Co., 
dence, R. I. 

Cleveland Gear Wks., Cleveland, O 


Philadelphia, Pa 
Boston, Mass 
Provi 





Worcester 








Continued 
Pittsburgh, Pa 
Spring 


Gears, Cut 
Fawcus Mach. Co., 
Fellows Gear Shaper Co., 
field, Vt. 
Ganschow, Wm., 
Gleason Tool vco., 
Gould & Eberhardt, 
Grant Gear Works, 
Harrington, Son « 
Philadelphia, Va 
Horsburgh & Scott, Cleveland, O 


Chicago, Il. 
Rochester, N. Y. 
Newark, N. J 
Boston, Mass 
Co., Edwin, 


Messmer & Co., Ferd., St. Louis 
Mo. 

New Process Raw Hide Co., Syra 
cuse, N 

N. Y. Gear Wks., Brooklyn, N. Y 


Pittsburgh, Pa 
Works, Vhila 


Nuttall Co., R. D., 

Philadelphia Gear 
delphia, Va 

Simonds Mfg. Co., 

Walcott & Son, Geo 
Mich 


Gears, Molded 


Pittsburgh, Pa 
b., Jackson 


Caldwell & Son Co., H. W., Chi 
eago, Ill 
Farrel Fdry. & Mach. Co., An 


sonia, Conn. 
Franklin Mfg. Co., Syracuse, N. Y 
Greenwald Co., I. & k., Cinecin., O 
Poole & Son Co., Robt., Baltimore 
Md. 


Gears, Rawhide 


Chicago Raw Hide Co., Chicago 
lil 

Pittsburgh, l'a 

Hide Co., Syra 


Fawcus Mech. Co., 

New Process Raw 
cuse, N. 

Nuttall Co., 


Rh. D., Pittsburgh, la 

Gears, Worm 

Albro-Clem Elevator Co., 

phia, Va 

Fawcus Mach. Co., Pittsburgh, Pa 

Morse, Williams & Co., Phila., Pa 
Pa 
l’a 


Philade| 


Nuttall Co., R. D., Pittsburgh, 
Simonds Mfg. Co., Pittsburgh, 


Graphite 
Dixon Crucible Co., 
City, N 
Lubriphite Co., 
Obermayer Co., 8., 


Jos., Jersey 


Jersey City, N. J 
Cincinnati, © 


Grinders, Center 
Heald & Son, L. S., Barre, Mass 
Hisey-Wolf Mach. Co., Cinecin., © 


Grinders, Cock 


Windsor Mach. Co., Windsor, Vt 


Grinders, Cutter 
Adams Co., Dubuque, 
Automatic Mach. Co., 


Iowa 
Greenfield 


Mass 

tfecker-Brainard Milling Mach 
Co., Hyde Vark, Mass 

trown & Sharpe Mfg. Co., Provi 


dence, RK. I 
Cincinnati Milling Mach. Co., Cin 
cinnati, © 


Garvin Machine Co., New York 

Norton Kkmery Wheel Co., Worces 
ter, Mass 

|} Pratt & Whitney Co., Hartford 

Conn 


Boston, Mass 
Binghamton, N. \ 


Rivett-Dock Co., 
Russell, R. M., 


| Grinders, Pisce 


Besly & Co Chas. IL, Chicago 


I!) 
| Gorton Mach. Co., Geo., Racine, 
Wis 
Iroquois Mach. Co., Provi., R. I 
Ransom Mfg. Co., Oshkosh, Wis 


Grinders, Mrill 
Gorton Mach. Co., 
is 

Heald & Son, L. S., Barre, Mass 

Standard Tool Co., Cleveland, O 

Washburn Shops, Worcestet 
Mass 

Wilmarth & Morman Co., 
Rapids, Mich 


Geo., Racine, 


Grand 


Grinders, Tool 


tarnes Co., B. F., Rockford, Ill 


Barnes Co., W. F. & John, Rock 
ford, Ill 
Brown & Sharpe Mfg. Co., Provi 


dence, R 
Diamond Mach. Co., Provi., R. I 
Gisholt Mach. Co., Madison, Wis 
Iroquois Mach. Co., Vrovi., R. I 
Landis Tool Co., Waynesboro, la 
Modern Tool co., Erie, Pa. 
Northampton Emery Wheel Co 
Leeds, Mass 
Ransom Mfg. Co., Oshkosh, Wis 
Safety Emery Wheel Co., Spring 
field, O 
Whitney 


Mfg. Co., Hartford, Ct 
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Grinding Machines 

Besly & Co., Chas. H., Chicago, III. 

Blount & Co., J. G., Everett, Mass. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Builders’ Iron 
dence, R. I. 
Diamond Mach. Co., Prov., R. I. 
Falkenau-Sinclair Co., Phila., Pa 

I’rasse Co., New York. 

Goodell-Pratt Ce. 
Mass. 

Gorton Mach. Co., 
Wis. 

Greenfield Mach. Co., Greenfield, 
Mass. 

Hill, Clarke & Co., Boston, Mass. 

Hisey-Wolf Mach. Co., Cin., O. 

Iroquois Mach. Co., Prov., R. I. 

Landis Tool Co., Waynesboro, Pa 

Marshall & Huschart Mchry. Co. 
Chicago, Ill. 


Foundry, Provi- 


Greenfield 


Geo., Racine, 


Northampton Emery Wheel Co., 
Leeds, Mass. 

Northern Elec. Mfg. Co., Madi 
son, Wis. 

Norton Emery Wheel Co., Worces 
ter, Mass. 


Prentiss Tool & Supply Co., New 
York. 

Ransom Mfg. Co., Oshkosh, Wis. 

Russell, R. M., Binghamton, N. Y. 

Safety Emery Wheel Co., Spring 
field, Ohio. 

Tanite Co., Stroudsburg, Pa. 


Washburn Shops, Worcester 
Mass. 
Vitrified Wheel Co., Westfield 
Mass. 


Webster & Perks Too! Co., Spring- 
field, O. 

Wilmarth & Morman 
Rapids, Mich. 


Grinding) Wheels 

Abrasive Material Co., Phila., Pa. 

Builders’ Iron Foundry, Provi- 
dence, R. I. 

Carborundum Co., Niagara Falls 
|, 


Co., Grand 


Diamond Mach. Co., Provi., R. I. 

Hampden Cor. Wheel Co., Bright- 
wood, Mass. 

Montgomery & Co., 

Northampton Emery Wheel 
Leeds, Mass. 

Norton Emery Wheel Co., Worces- 
ter, Mass. 

Safety Emery Wheel Co., Spring- 
field, O. 

Tanite Co., Stroudsburg, Pa. 


New York. 
Co., 


Vitrified Wheel Co., Westfield, 
Mass. 
Grindstones 


Lombard & Co., Boston, Mass. 


Gun Barrel Machinery 

Bement, Miles & Co., New York. 
Diamond Mach. Co., Provi., R. I. 
Niles Tool Works Co., New York. 
Pond Mach. Tool Co., New York. 
Reed Co., F. E., Worcester, Mass. 


Hack Saw Blades and Frames 
Goodell-Pratt Co., Greenfield, 
Mass. 


Itammacher, Schlemmer & Co., 
New York. 

Millers Falls Co., New York. 

Starrett Co., L. S., Athol, Mass. 


West Haven Mfg. Co., New Haven, 
Conn. 


Hack Saws,|Power 

rasse Co., New York. 

Hoefer Mfg. Co., Freeport, II. 

Millers Falls Co., New York. 

Olmsted, L. B., Hasbrouck 
IHleights, N. J. 

West Haven Mfg. Co... New Haven, 
Conn. 


Hammers, Drop 

Bement, Miles & Co.. New York. 

Billings & Spencer Co., Hartford, 
Conn. 

Bliss Co., E. W., Brooklyn, N. Y. 

— Machine Co., Providence, 


Mossberg & Granville Mfg. Co., 
Providence, R. I. 

Yerkins Mach. Co., Boston, Mass. 

Williams, White & Co., Moline, Ill 


Hammers, Pneumatic 

Chicago Pneumatic Tool Co., Chi 
eago, Ill. 

Cleveland Pneumatic 
Cleveland, O. 

Dallett & Co., Thos. H., Phila., Pa 


Tool Co., 


Phila. Pneu. Tool Co., Philadel 
phia, Pa. 

Q. & C. Co., Chicago, III. 

Standard Ry. Equip. Co., St. 


Louis, Mo. 





Hammers, Power 


Scranton & Co., The, New Haven, 
Conn. 


Hammers, Steam 

Bement, Miles & Co., New York. 

Bethlehem Fdry. & Mach. Co., So. 
Bethlehem, Va. 


Chambersburg Engr. Co., Cham- 
bersburg, Pa. 

Cleveland Punch & Shear Wks. 
Co., Cleveland, O. 

Pittsburg Shear Kniife & Mach 


Co., Pittsburg, Pa. 


Handles, Machine 
Norwood Mach. & Mfg. Co., Cin- 
cinnati, 


Heating Machines, Automatic 
Am. Gas Furnace Co., New York. 


Heating and Ventilating Apparatus 
American Blower Co., Detroit 


Mich. 
Buffalo Forge Co., Buffalo, N. Y. 


Hoisting and Conveying Machinery 
Brown Hoisting Mchry. Co., New 


ork. 
Caldwell & Son Co., H. W., Chi 
cago, Il. 
Hunt Co., C. 
ton, N. Y. 
Link Belt Lngineering Co., 
delphia, Pa. 
Niles-Bement-Pond Co., New York. 


Hoists, Electric 

C & C Electric Co., New York. 

Hunt Co., C. W., West New Brigh- 
ton, N. ¥. 

Northern Engineering Works, De- 
troit, Mich. 


W., West New Brigh- 


Phila- 


Pawling & Harnischfeger, Mil- 
waukee, Wis. 
Sprague Electric Co., New York. 


Hoists, Hand 
Harrington, 
Philadelphia, 
Yale & Towne 
York. 


Son & Co., Edwin, 
Pa. 


Mfg. Co., New 


Hoists, Pneumatic 
Chicago Pneumatic Tool Co., Chi- 
cago, Ill. 


Cleveland Pneumatic ‘Tool Co., 
Cleveland, O. 

Curtis & Co. Mfg. Co., St. Louis, 
Mo. 

Northern Engineering Wks., De- 
troit, Mich. 

Rand Drill Co., New York. 

Indicators, Speed 

Starrett Co., L. S., Athol, Mass. 


Woodman Mfg. & Supply Co., R., 
Boston, Mass. 

Indicators, Steam 

Crosby Steam Gage & Valve Co., 


Boston, Mass. 
Injectors 
Lunkenheimer Co., Cincinnati, O. 


Rue Mfg. Co., Philadelphia, Pa. 
Sellers & Co., Wm., Phila., Pa. 
Inspection and Tests 

Hunt Co., Robt. W., Chicago, III. 
Instruction Schools 

See Schools, Correspondence. 
Jacks, Hydraulic 


Bethlehem Fdry. & Mch. Co., So. 
Bethlehem, Pa. 


Wallace Supply Co., Chicago, Ill. 

Watson-Stillman Co., New York. 

Key Seaters 

Baker Bros., Toledo O. 

Bement, Miles & Co., New York 

Chattanooga sichry Co., Chatta 
nooga, Tenn. 

Davis Mach. Co., W. P., Roches 
ae Pi oy, 

Hill Tool Co., Anderson, Ind. 

Mitts & Merrill, Saginaw. Mich. 


Keys, Machine 
Standard Gauge 
Falls, Pa. 
Whitney Mfg. Co., 
Lamps, Arc 
General Electric Co., N. Y. City. 
Western Electric Co., Chicago, Il. 


Steel Co., Beaver 


Hartford, Ct 


Westinghouse Elec. & Mfg. Co., 
Pittsburgh, ta. 

Lathes 

American Tool Wks. Co., Cin., O. 


Auto. Mach. Co., tridgeport, Ct. 

Automatic Mach. Co., Greenfield, 
Mass. 

Barker & Co., 


Wm., Cincinnati, O. | 


Lathes—Coenxtinued 

Barnes Co., B. F., Rockford, III. 

Barnes Co., W. F. & John, Rock- 
ford, Ill. 

Bement, Miles & Co., New York. 


Blaisdell & Co., P., Worcester, 
Mass. 

Blount & Co. J. G., Everett, 
Mass. 

Bradford Mach. Tool Co., Cin., O. 

Bullard Mach. Tool Co., Bridge- 


port, Conn. 
Davis Mach. Co., W. P., Roches- 
ter, N. Y. 
Diamond Machine Co., Prov., R. I. 
Falkenau-Sinclair Co., Phila., Pa. 
Fay & Scott, Dexter, Me. 
Flather & Uo., Nashua, N. H. 
Frasse Co., New York. 
Garvin Mach. co., New York. 
Greaves, Klusman & Co., Cin., O. 
Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 
Hendey Mach. Co., Torrington, Ct. 
Hill, Clarke & Co., Boston, Mass. 


Le Blond Mach. Tool Co., R. K., 
Cincinnati, O. 
Lodge & Shipley Mch. Tool Co., 


Cincinnati, O. 
McCabe, J. J., New York. 
Marshall & Huschart Mchry Co., 
Chicago, Ill. 
Montgomery & Co., New York. 
New Haven Mfg. Co., New Haven, 
Conn. 
Niles Tool Works Co., New York. 
Pond Mach. Tool Co., New York. 


Pratt & Whitney Co., Hartford, 
Conn. 

Prentice Bros. Co., Worcester, 
Mass. 


Prentiss Tool & Supply Co., New 
York. 
Reed Co., F. E., 
Schumacher «& 
hio. 
Sebastian Lathe Co., 
Seneca Falls Mfg. 
Pans, Ne %. 
Shepard Lathe Co., Cincinnati, O. 
Tanite Co., Stroudsburg, Pa. 


Worcester, Mass. 
Soye, Cincinnati, 


Cincin., O. 
Co., Seneca 


Walcott & Son, Geo. D., Jackson, 
Mich. 

Washburn Shops, Worcester, 
Mass. 

Lathe Dogs 

Armstrong Bros. Tool Co., Chi- 
eago, Ill. 

Besly & Co., Chas. H., Chicago, 
Ill. 

Eddystone Engineering Co., Eddy- 
stone, Pa. 


Hill Tool Co., 

Le Count, Wm. 
Conn. 

Pratt & Whitney 
Conn. 

Lathes, Automatic Screw-Threading 

Automatic Machine Co., Bridge- 
port, Conn. 


Lathes, Bench 
Faneuil Watch 
Mass. 
Fenn-Sadler Mch. Co., 
Conn. 
Hardinge Bros.. 
Waltham Watch 


Anderson, Ind. 
G., So. Norwalk, 


Co., Hartford, 


Tool Co., Boston, 
Hartford, 


Chicago, Ill. 
Tool Co., Spring- 


field, Mass. 
Lathes, Wood 
American Machinery Co., Grand 
Rapids, Mich. 
Letters, Pattern 
Butler, A. G., N. Y. City. 
Levels 
Mass. Tool Co., Greenfield, Mass. 
Starrett Co., L. S., Athol, Mass. 
Lockers, Clothes 
Merritt & Co., Philadelphia, Pa. 
Narragansett Co., Provi- 


Mach. 
dence, R. I. 
Locomotives, Shop 


Hunt Co., C. W., 
ton, N. Y 


West New Brigh- 


Lubricants 

Besly & Co., Chas. H., Chicago, II. 

Dixon Crucible Co., Jos., Jersey 
City, BN. J. 

Lubriphite Co., Jersey City, N. J. 


Lubricators 

Besly & Co., Chas. H., Chicago, III. 
Bowen Mfg. Co., Auburn, N. Y. 
Crane Co., Chicago, III. 
Lubriphite Co., Jersey City, N. J. 
Lunkenheimer Co., Cincinnati, O. 


Lumber, Patternmakers’ 


Johnson Lumber Co., Milwaukee, 
Wis. 





Machine Screws 
Atlantic Mach. Screw Co., Boston, 


Mass. 
Worcester Mach. Screw Co., Wor- 
cester, Mass. 


Machinery Builders, Special 


American Fdry. & Mach. Co., 
Hanover, Pa. 

Atlas Foundry & Mch. Co., Belle- 
ville, N. J. 

Blanchard Mach. The, 
ton, Mass. 

Fawcus Mch. Co., Pittsburgh, Pa. 


cn. Bos- 


Power & Speed Regulator Mfg. 
Co., Kalamazoo, Mich. 
Pratt & Whitney Co., Hartford, 


Conn. 
Simonds Mfg. Co., Pittsburgh, Pa. 
Machinists’ Small Tools 


Besly & Co., Chas. H., Chicago, Ill. 
Billings & Spencer Co., Hartford, 
Conn. 
Brown & Sharpe Mfg. Co., Provi- 

dence, R. I 


Cleveland Twist Drill Co., Cleve- 
land, O. 

Hammacher, Schlemmer & Co., 
New York. 

Lowe, H. A., Waltham, Mass. 

Mass. Tool Co., Greenfield, Mass. 


McCrosky & Huber, Cincinnati, O. 

Montgomery & Co., New York. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

Sawyer Tool Mfg. Co., Fitchburg, 
Mass. 

Slocomb & Co., J. T., Provi., R. 1. 

Starrett Co., L. S., Athol, Mass. 


Mandrels, Expanding 


Nicholson & Son, W. H., Wilkes- 
barre, Pa. 

Mandrels, Solid 

Cleveland Twist Drill Co., Cleve- 
land, O. 

Morse Twist Drill & Mach. Co. 
New Bedford, Mass. 

Rogers, John M., Boat, Gage & 
Drill Works, Gloucester City, 


a 
Standard Tool Co., Cleveland, O. 


Measuring Machines 


Rogers, John M., Boat, Gage & 
Drill Works, Gloucester City, 
N. J. 


Micrometer Calipers 

Brown & Sharpe Mfg. Co., 
dence, R. I 

Sawyer Tool 
Mass. 

sa 1 & Co., J. T., Providence, 
me 


Provi- 


‘Mfg. Co., Fitchburg, 


Starrett Co., L. S., Athol, Mass. 
Syracuse Twist Drill Co., Syra- 
cuse, N. Y. 


Milling Attachments 


The Adams Co., Dubuque, lowa. 

Becker-Brainard Milling Mach. 
Co., Hyde Park, Mass. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Cincinnati Milling Mach. Co., Cin- 
cinnati, O. 

Kempsmith Mfg. Co., Milwaukee, 
Wis. 


Milling Machines, Bench 


Faneuil Watch Tool Co., Boston, 
Mass. 
Hill, Clarke & Co., Boston, Mass. 


Waltham Watch 
field, Mass. 


Milling Machines, Plain 

American Tool Wks. Co., Cin., O. 

Aurora Tool Works, Aurora, Ind. 

Becker-Brainard Milling Mach. 
Co., Hyde Park, Mass. 

Bement, Miles & Co., New York. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Cincinnati Milling Mach. Co., Cin- 
cinnati, O. 

Garvin Mach. Co., New York. 

liendey Mach. Co., ‘orrington, Ct. 

Hill, Clarke & Co., Boston, Mass. 

Kempsmith Mfg. Co., Milwaukee, 


Tool Co., Spring- 


is. 

Le Blond Mach. Tool Co., R. K., 
Cincinnati, O. 

Marshall & Huschart Mchry. Co., 
Chicago, Ill. 

McCabe, J. J.. New York. 

Owen Mach. Tool Co., Springfield, 
Ohio. 

Prentiss Tool & Supply Co., New 
York. 

Whitney Mfg. Co., Hartford, Ct. 
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Milling Machines, Horizontal 
Adams Co., Dubuque, Iowa. 
Beaman & Smith Co., Prov., R. I. 
Becker-Brainard Milling Mach. 
Co., Hyde Park, Mass. 
Bement, Miles & Co., New York. 
Franklin Mach. Wks., Phila., Pa. 
Hendey Mach. Co., Torrington, Ct. 


Ingersoll Mill. Mach. Co., Rock- 
ord, Ill. 
Newton Mach. Tool Wks., Phila- 


delphia, Pa. 
Niles Tool Works Co., New York. 
Pratt & Whitney Co., Hartford, 
Conn. 


Milling Machines, Portable 


Underwood & Co., H. B., 
delphia, Pa. 


Phila- 


Milling Machines, Universal ’ 
American Tool Wks. Co., Cin., O. 
Aurora Tool Wks., Aurora, Ind. 
Becker-Brainard Milling Mach. 
Co., Hyde Park, Mass. 
Bement, Miles & Co., New York. 
Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 
Cincinnati Milling 
cinnati, O. 
Garvin Mach. Co., New York. 
Hendey Mach. Co., Torrington, Ct. 
Hill, Clarke & Co., Boston, Mass. 


Mach. Co., Cin- 


Kempsmith Mfg. Co., Milwaukee, 
Wis. 

Le Blond Mach. Tool Co., R. K., 
Cincinnati, O. 


Marshall & Huschart Mchry. Co., 
Chicago, ; 

McCabe, J. J., New York. 

Niles Tool Works Co., New York. 

Owen Mach. Tool Co., Springfield, 
Ohio. 

Prentiss Tool & Supply Co., New 


York. ; 
Waltham Watch Too! Co., Spring 
field, Mass. 


Milling Machines, Vertical 


Becker-Brainard Milling 
Co., Hyde Park, Mass. 
Bement, Miles & Co., New York. 


| 


| Houghton & Co., E. F., 


Mach. | 


Brown & Sharpe Mfg. Co., Provi- | 


dence, R. I. : ; 
Garvin Mach. Co., New York. 


Nut Tappers 

See Bolt and Nut Machinery. 

Oils 

Besly & Co., Cuas. H., Chicago, III. 

‘., Philadel 

phia, Pa. 

Oil Cans, Pump 

Wallace Supply Co., Chicago, II! 

Oil Cups and Covers 

Say State Stamping Works, Wor 
cester, Mass. 

Besly & Co., Chas. H., Chicago, Ill. 

Bowen Mfg. Co., Auburn, N. Y 

Crane Co., Chicago, IIl. 

Lunkenheimer Co., Cincinnati, O. 

The Winkley Co., Hartford, Conn. 

Packing, Steam Joint 

Jenkins Bros., New York. 

Painting Machines 


Hook, F. E., Hudson, Mich 
Paints 

Hook, F. E., Hudson, Mich. 
Wallace Supply Co., Chicago, Ill. 
Pans, Lathe, 

New Britain Mch. Co., New Brit- 


ain, Conn. 


Patents 

Baldwin, Davidson «& 
Washington, D. C 

Straley, Hasbrouck 
New York. 

Patternmakers’ Lumber * Ti", 

Johnson Lumber Co., Milwaukee, 


1s. 


Wight, 


& Schloeder, 


Pattern Shop Machinery 
American Machinery Co., 
Rapids, Mich. 
Baker Bros., Toledo, O. 
Fay & Scott, Dexter, Me. 
Greaves, Klusman & Co., Cin., O. 
Machinery Exchange, Chicago, Ill. 
Prentiss Tool & Supply Co., New 
York. 
Washburn 
Mass. 


Grand 


Shops, Worcester, 


| Patterns, Wood 


Ingersoll Mill. Mach. Co., Rock 
ford, Ill. 
Newton Mch. Tool Works, Phila- | 


delphia, Pa. : . 
Niles Tool Works Co., New York. 
Owen Mach. Tool Co., Springfield, 


Conn. 


Milling Tools, Adjustable 


Geometric Drill Co., New 
Conn. 


John M., 


Molding Machines 


The Adams Co., Dubuque, Iowa. 

American Foundry & Mach. Co., 
Hanover, Pa. 

Tabor Mfg. Co., Philadelphia, Pa. 

ba & Perks Tool Co., Spring- 
field, 


Motors, Electric 


Akron Elec. Mfg. Co., Akron, O. 

C & C Electric Co., New York. 

Christensen Engr. Co., Milwaukee, 
Wis. 

Commercial Electric 
apolis, Ind. 

Crocker-Wheeler Co., Ampere, N.J 

Eck Dynamo & Motor Wks., Belle- 
ville, N. J. 

General Electric Co., New York. 

Jantz & Leist Elec. Co., Cin., O. 

Mechanical Appliance Co., Milwau- 
kee, Wis. 

Northern Elec. Mfg. Co., 
Wis 


Co., Indian- 


Madison, 


s. 
Robbins & Myers Co., Springfield, 
Ohio. 
Roth Bros. Co., Chicago, III. 
‘Sprague Electric Co., New York 
Stow Mfg. Co., Binghamton, N. Y. 
Triumph Elec. Co., Cincinnati, O. 
Western Electric Co., Chicago, Ill. 
Westinghouse Elec. & Mfg. Co., 
Pittsburgh, Pa. 


Nail Machinery, Wire 
National Machy. Co., Tiffin, O 


Name Plates 


Franklin Mfg. Co., Syracuse, N. Y. 

Gc. & P. 
Mass. 

Murdock Parlor 
ton, Mass. 


Engraving Co., Boston, 


Grate Co., Bos- 


} 
Hlaven, | 


Gobeille Pattern Co., Cleveland, O. 


Olmstead Co., H. B., New York. 
Pencils 
Keuffel & Esser Co., New York. 


Ohio. | Phosphor Bronze 
Pratt & Whitney Co., Hartford. 


Bronze Smelting Co., 


ve 
Da 


Phosphor 
Philadelphia, 
Pipe and Fittings 


Crane Co., Chicago, Ill. 


| Pipe Cutting and Threadi 
Rogers, Boat, Gage & Drill Wks, | "Machine "= 


Gloucester City, N. J. | 


Machines 
Bignall & Keeler 
wardsville, sil. 
Curtis & Curtis Co., 

Conn. 
Merrell Mfg. Co.. Toledo, O. 
Saunders’ Sons, D., Yonkers, N. Y. 
Wells Bros. Co., Greenfield, Mass. 


Mfg. Co., Ed- 


Bridgeport, 


| Pipe Fitters’ Tools 


| Cleveland Twist Drill Co., Cleve- 
land, O. 
Saunders’ Sons, D., Yonkers, N. Y. 


| Standard Tool Co., Cleveland, O 


Planer, Jack 


Armstrong Bros. Tool Co., Chi 
cago, Ill. 

Planers 

American Tool Wks. Co., Cin., O. 


Belmer Mach. Too! Co., Cin., O. 

Bement, Miles & Co., New York 

Retts Mach. Co., Wilmington, Del. 

Cincinnati Planer Co., Cincin., O. 

Detrick & Harvey Mch. Co., Balti 
more, Md. 

Flather Planer Co., Mark, Nashua, 
N. H 


Garvin Mach. Co., New York 
Gray Co., G. A., Cincinnati. O 
Harrington, Son & Co., Edwin, 


Philadelphia, Da 
Hendey Mach. Co., Torrington, Ct 
Hill, Clarke & Co., Boston, Mass 
McCabe, J. J., New York. 


Niles Tool Works Co., New York 


New Haven Mfg. Co., New Haven, 
Conn. 

Pond Mach. Tool Co., New York. 

Prentiss Tool & Supply Co.. New 
York 

Sellers & Co.. Wm., Vhila., Pa. 

Whitcomb Mfg. Co., Worcester, 
Mass 

Woodward & Powell Planer Co., 
Worcester, Mass. 
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Planers, Bench 


Bartlett, E. E., Boston, Mass. 

Planers, Portable 

Morton Mfg. Co., Muskegon 
Heights, Mich. 

Planers, Rotary 

Bement, Miles & Co., New York 


Cleveland Punch & Shear Works, 
Cleveland, wv. 


Franklin Mach. Wks., Phila., Da. 

Newton Mach. Tool Wks., Phila- 
delphia, Pa. 

Pond Mach. Tool Co., New York. 

Presses, Hand 

Ilmes Engr. Wks., Chas. F., Chi 
eago, Ill. 

Perkins Mach. Co., So. Boston, 
Mass. 

Presses, Hydraulic 

Bement, Miles & Co., New York. 

Elmes Engr. Wks., Chas. F., Chi 
cago, Ill. 

Watson-Stillman Co., New York. 

Presses, Power 

Automatic Mach. Co., Bridgeport, 


Conn. 

Bethlehem Fdry. & Mch. Co., So 
Bethlehem, Pa. 

Bliss Co., E. W., Brooklyn, N. Y. 

Dill Mach. Co., T. C., Phila., Pa. 

Falkenau-Sinclair Co., Phila., Pa. 

Mossberg & Granville Mfg. Co., 
Providence, R. I. 

Perkins Mach. Co., Boston, 

Prentiss Tool & Supply Co., 
York. 

Profilers 

Garvin Mach. Co., 

Pratt & Whitney 
Conn. 

Pulley Turning and Boring Machines 

American Tool Wks. Cin., O 

Harrington, Son & Edwin, 
Philadelphia, Pa. 

New Haven Mfg. Co., New Haven, 
Conn. 

Niles Tool Works Co., New York 


Mass 
New 


New York. 
Co., Hartford, 


ia. 
Co., 


Pulleys 

American Pulley Co., Phila., Pa 

Caldwell & Son Co., H. W., Chi 
cago, Ill 

Cresson Co., Geo. V., Phila., Pa. 

Poole & Son Co., Robt., Balti 


more, Md. 
Reeves Puliey Co., Columbus, Ind 
Saunders Mfg. Co., Dayton, O. 


Pulleys, Friction Cone 
Evans Friction Cone Co., 
Mass. 


soston, 


Pulleys, Speed Changing 


Speed Changing Pulley Co., 
Indianapolis, Ind. 

Pumps, Hydraulic 

Elmes Engr. Wxks., Chas. F., Chi 
eago, Ill. 

Watson-Stillman Co., New York. 


Punches, Hydraulic 


Bement, Miles & Co., New York. 

Bethlehem Fdry. & Mch. Co., So 
Bethlehem, ta. 

Watson-Stillman Co., New York 

Punches, Power 

Bliss Co., E. W., Brooklyn, N. Y 


Bremer Mach. & Tool Co., Kala 
mazoo, Mich. 
Buffalo Forge Co., 
Cincinnati wunch 
Cincinnati, O. 


Cleveland Punch & 


Buffalo, N. \ 
«& Shear Co., 


Shear Wks 


Co., Cleveland, O 

Hilles & Jones Co., Wilmington 
Del. 

Long & Allstatter Co., Hamilton 
Ohio. 

Perkins Mach. Co., So Boston, 
Mass. 

Pittsburg Shear Knife & Mach 
Co., Pittsburg, Pa 


Reade Mchry. Co., Cleveland, 0. 
Williams, White & Co., Moline, 
Ill. 


Rack Cutting Machines 

Fellows Gear Shaper Co., 

field, Vt 
Blond Mach. 

Cincinnati, 0. 

Reed Co., } : 

Walcott & Son, 
Mich. 


Racks, Tool 
New Britain Mach. Co., 
ain, Conn. 


Spring 
Tool +’ kh IK . 


Le 


Worcester, Mass 
Geo. D., Jackson, 


New Brit 
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Racks, Cut 

Fellows Gear Shaper Co., Spring 
field, 3 

Nuttall Co., R. D., Pittsburgh, Pa 

Simonds Mfg. Co., Pittsburgh, Pa 

Standard Gauge Steel Co., Beaver 
Falls, Pa 


Walcott & Son, Geo. D., Jackson, 
Mich. 
Reamers 


Chadwick & Co., G. B., 
mouth, N. H 
Cleveland Twist 
land, Q. 
Clough, R. M., Tolland, Conn 
McCrosky & Huber, Cincinnati, 0 
Montgomery & Co., New York 


Ports 


Drill Co., Cleve 


Morse Twist Drill & Mach. Co 
New Bedford, Mass. 

Pratt & Whitney Co., Hartford, 
Conn. 

Rogers, John M., Boat, Gage & 
Drill Works, Gloucester City 
M. 4 

Standard Tool Co., Cleveland, O 

Wells Bros. Co., Greenfield, Mass 


Reaming Stands 
Flather Planer Co., Mark, Nashua 
_ 


Riveters, Hydraulic 


Bement, Miles & Co., New York 

Watson-Stillman Co., New York 

Riveters, Pneumatic 

Bement, Miles & Co., New York 

Cleveland Pneumatic Too! Co 
Cleveland, O 

Philadelphia Pneumatic ‘Too! Co 


Pa. 

Chicago, Ill 

Ry. Equip. Co., St 
Mo. 


Philadelphia, 
Q& C Co., 
Standard 

Louis, 


Riveting Machines 


Bement, Miles & Co., New York 
Bethlehem Foundry & Mach. Co., 
So. Bethlehem, Pa 


Chambersburg Cham 
bersburg, Pa. 

Long & Allstatter Co., 
Ohio. 

Perkins 
Mass. 


Engr. Co., 
Hamilton 


Mach. Co., So. Boston 

Rods and Straps, Connecting 

Standard Connecting Rod Co 
Beaver Falls, Pa. 


Rolling Mill Machinery 


Cleveland Punch & Shear’ Wks 
Co., Cleveland, O. 

Diamond Drill & Mch. Co., Birds 
boro, Pa. 

Dill Mach. Co., T. C., Vhila., Pa 

Hilles & Jones Co., Wilmington 
Del. 


Iroquois Mach. Co., Providence 


Mossberg & Mfg. Co., 
Providence, Me 4 

Pratt & Whitney Co., 
Conn. 


Granville 
I 


Hartford 


Roller and Ball Bearings 
American Roller Bearing Co 


Philadelphia, Va. 
Rall Bearing Co., Philadel., Pa 
Iroquois Mach. Co., Providence, 
R. 


Mossberg & Granville Mfg. Co 
I 


Providence, R 
Rules, Steel 
Mass. Too! Co., Greenfield, Mass 
Sawyer Tool Co., Fitchburg, Mass 


Starrett Co., L. S., Athol, Mass 
Safety Vaives, Pop 

Crane Co., Chicago, Lil 

Crosby Steam Gage & Valve Cvo., 


Mass 
Co., 


Boston, 
Lunkenheimer Cincinnati, © 
Sand Blast Apparatus 


Paxson Co., J. W., Philadel., T’a 


Sand Mixing Machines 


Smith Foundry Supply Co., J. Db 
Cleveland, © 


Sawing Machines, Metal 


Cleveland Punch & Shear Works 
Co., Cleveland, © 

Cochrane-Bly Mach Works, Ro 
chester, Y 

Marston & Co., J M., Boston, 
Mass 

Newton Mach. Tool Works, Phila 
delphia, Va 

Pratt & Whitney Co., Hartford, 
Conn 

Reade Mchry. Co., Cieveland, O 

West Haven Mfg. Co., New Haven, 


Conn 
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Sawing Machines, Wood 
American Machinery 
Rapids, Mich. 


Co., Grand 


Schools, Correspondence 

Amer. School of Correspondence, 
Boston, Mass. 

Consolidated Schools, N. Y. City. 

International Correspond. Schools, 
Scranton, la. 

Railway Educational Association, 
Brooklyn, N. Y. 


Screw Machines, Automatic 


Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 
Cleveland Automatic Mach. Co., 


Cleveland, O. 

Dreses Mach. Tool Co., Cincin., O. 

Marshall & Huschart Mehry. Co., 
Chicago, Ill. 

Windsor Mach. Co., Vt. 

Screw Machines, Hand 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Cleveland Automatic Co., 
Cleveland, O. 

Garvin Mach. Co., New York. 

Jones & Lamson Mch. Co., Spring- 
field, Vt. 

’earson Mach. Co., Chicago, Ili. 

Potter & Johnston Mach. Co., 
Pawtucket, R. L. 

Pratt & Whitney Co., Hartford, 
Conn, 

Warner & Swasey Co., Cleveland, 
Ohio. . 

Windsor vc 


Screw Machinery, Wood and Lag 
Baker Bros., 1soledo, Ohio. 
Cook Co., Asa 8., Hartford, Conn. 


Screw Plates 

Besly & Co., Chas. H., Chicago, III. 

Carpenter Tap & Die Co., J. M., 
Pawtucket, R. I. 

Co, & WW; 


Windsor, 


Mach. 


Mach. Co., Windsor, 


Mansfield, 
Mass. 

Hart Mfg. Co., Cleveland, O. 

Morse. Twist Wrill & Mach. 
New Bedford, Mass. 

Wells Bros. Co., Greenfield, Mass. 

Wiley & Russell Mfg. Co., Green- 
field, Mass. 


Second Hand Machinery 

Affleck, Geo. E., New York. 

Baird Machy. Co., Wittsburg, Pa. 

Bowler & Co., Geo. H., Cleveland, 
Ohio. 

Carlin Mechry. & Supply Co., Al- 
legheny, Pa. 

Dawson, John 


Co., 


H., Chicago, Ill. 

Fairbanks Co., Philadelphia, Pa. 

Garvin Mch. Co., New York. 

Hill, Clarke & Co., Boston, Mass. 

Marshall & Iluschart Mechry. Co., 
Chicago, Ill. 

McCabe, J. J., New York. 

Niles Tool Works Co., New York. 

Pratt & Whitney Co., Hartford, 
Conn. 

Prentiss Tool & Supply Co., New 
York. 

Toomey, Frank, Philadelphia, Pa. 

Wickes Bros., New York. 

Wormer Machy. Co., C. C., Detroit, 
Mich. 


Separators, Magnetic 


Sawyer, Ezra, Worcester, Mass. 


Separators, Oil 


Springfield Separator Co., Man- 
chester, N. H . 

Shafts, Crank 

Standard Connecting Rod Co., 


Beaver Falls, Pa. 


Shapers 
American Tool Wks. Co., Cin., O. 
Barker & Co., Wm., Cincin., O. 
Bement, Miles & Co., New York. 
Blount & Co., J. G., Everett, Mass. 
Cincinnati Shaper Co., Cincin., O. 
Flather Planer Co., Mark, Nashua, 
N. H 


Garvin Mach. Co., New York. 
Hendey Mch. Co., Torrington, Ct. 
Gould & Eberhardt, Newark, N. J. 
Hill, Clarke & Co., Boston, Mass. 
Kelly Co., R. A., Xenia, Ohio. 
Marshall & Huschart Mchry. Co., 
Chicago, Ill 
Morton Mfg. 
Heights, Mich. 
New Haven Mfg. Co., 
Conn. 
Niles Tool Works Co., New York. 
Perkins Mach. Co., Boston, Mass. 
Potter & Johnston Mach. Co., 
Pawtucket, R. I 


Ca. Muskegon 


New Haven, 





Shapers— Continued 

Smith & Mills, Cincinnati, Ohio. 

Steptoe & Co., John, Cincinnati, O. 

Waicott & Son, Geo. D., Jackson, 
Mich. 


Shapers, Vertica! Die 

Rochester Die Shaper Co., Ro- 
chester, N. Y. 

Shears, Power 


Bethlehem Fdry. & Mch. 
Bethlehem, Pa. 


Co., So. 


Bliss Co., E. W., Brooklyn, N. Y. 

Bremer Mach. & Tool Co., Kala- 
mazoo, Mich. 

Buffalo Forge Co., Buffalo, N. Y. 

Cincinnati Vunch & Shear Co., 
Cincinnati, O. 

Cleveland Punch & Shear Works, 
Cleveiand, O. 

Falkenau-Sinclair Co., Phila., Pa. 


Hilles & Jones Co., Wilmington, 
Del. 

Long & Allstatter Co., 
Ohio. 

National Mchry. Co., Tiffin, O. 

Pittsburg Shear Knife & Mach. 
Co., Pittsburg, Pa. 

Perkins Mach. Co., Boston, Mass. 

Reade Mchry Co., Cleveland, O. 

Williams, White « Co., Moline, 
Ill. 


Hamilton, 


Shears, Rotary 
Bethlehem Foundry & Mach. Co., 
So. Bethlehem, Pa. 

Detrick & Harvey Mach. Co., Bal- 
timore, Md. 
Perkins Mach. 

Mass. 
Shelving, Shop 
New Britain Mach. Co., 

ain, Conn. 


Slide Rests 

Bartlett, E. E., Boston, Mass. 
Reed Co., F. E., Worcester, Mass. 
Slotters 


Baker Bros., Toledo, 
Bement, Miles « Co., 


Co., So. Boston, 


New Brit- 


Ohio. 
New York. 


Betts Mach. Wks., Wilmington, 
Del. 

Dill Mach. Co., T. C., Phila., Pa. 

Franklin Mach. Wks., Phila., Pa. 

Garvin Mach. Co., New York. 

New Haven Mfg. Co., New Haven, 
Conn. 

Newton Mach. Tool Wks., Phila- 
delphia, Pa. 

Niles Tool Works Co., New York. 

Speed Limit System 

Consolidated Engine Stop Co., 


New York. 
Spike Machines 
National Machy. Co., Tiffin, O. 
Springs 
Dunbar Bros., Bristol, Conn. 
Sprocket Chains 
See Driving Chains. 
Stampings, Sheet Steel 
Federal Mfg. Co., Cleveland, O. 


Stamps, Steel 


The Chandler Co., Springfield, 
Mass. 
Schwerdtle Stamp Co., Bridge- 


port, Conn. 


Steel, Machinery 

Boker & Co., Hermann, New York. 

Patriache & Bell, New York. 

Ward & Son, Edgar 'T., Boston, 
Mass. 


Steel, Sheet 

Federal Mfg. Co., Cleveland, O. 

Ward & Son, Edgar 'T., Boston, 
Mass. 


Steel, Tool 

toker & Co., Hermann, New York. 

Patriarche & Bell, New York. 

Westmoreland Steel Co., Pitts- 
burgh, Pa. 


Straightener, Hydraulic 
Bement, Miles & Co., New York. 
Watson-Stillman Co.. New York. 


Swaging Machines 

Excelsior Needle Co., Torrington, 
Conn. 

Iroquois Mach. Co., Provi., R. I. 

Mossberg & Granville Mfg. Co., 
Providence, R. I. 

Switchbeards 

C & C Electric Co., New York. 

Triumph Elec. Co., Cincinnati, O. 

Western Electric Co., Chicago, Il. 





Tapping Machines and Attachments 

Baker Bros., Toledo, O. 

The Beaman & Smith Co., Provi- 
dence, R. I. 

Bickford Driil & Tool Co., Cin., O. 


Cincinnati Mach. Tool Co., Cin- 
cinnati, O. 
Errington, F. A., N. Y. City. 


Fosdick Mach. Co., Cin., O. 

Garvin Mach. Co., New York. 

Geometric Drill Co., New Haven, 
Conn, ¢ 

National Mchry. Co., Tiffin, O. 


Pratt & Whitney Co., Hartford, 
Conn. 

Seneca Falls Mfg. Co., Seneca 
Falls, N. Y 


Webster & Perks Tool Co., Spring- 
field, O. 

Taps, Collapsing 

Geometric Drill Co., 
Conn. 

Taps and Dies 

Besly & Co., Chas. H., Chicago, Il. 

Card Mfg. Co., S. W., Mansfield, 
Mass. 

Carpenter Tap & Die Co., J. M., 
Pawtucket, R. I. 

Cleveland Twist Drill Co., Cleve- 


New lHlaven, 


land, O. 
Crane Co., Chicago, III. 
Geometric Drill Co., New Haven, 
Conn. 
Hammacher, Schlemmer & Co., 
New York. 
Hardinge Bros., Chicago, III. 
Hart Mfg. Co., Cleveland, O. 
Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 


National Mchry. Co., Tiffin, O. 

Pratt & Whitney Co., Hartford, 
Conn. 

Standard Tool Co., Cleveland, O. 

Webster & Perks Tool Co., Spring- 
field, O. 

Wells Bros. Co., Greenfield, Mass. 

Wiley & Russell Mfg. Co., Green- 


field, Mass. 

Winter Bros. Co., Wrentham, 
Mass. 

Telephone System 

Clark Auto. Telephone Switch 
Board Co., Providence, R. I 


Thread Cutting Tools 
Besly & Co., Chas. H., Chicago, Ill. 
Hart Mfg. Co., Cleveland, O. 


Pratt & Whitney Co., Hartford, 
Conn. 

Rivett-Dock Co., Boston, Mass. 

Tool Holders 

Armstrong Bros. Tool Co., Chi- 
cago, 

Hill Tool Co., Anderson, Ind. 

Hoggson & Pettis Mfg. Co., New 
Haven, Conn. 

McCrosky & Huber, Cincinnati, O. 

O. K. Tool Holder Co., Shelton, 
Conn. 

Western Mfg. Co., Springfield, O. 

Tools 

See Machinists’ Small Tools. 


Transmission Machinery 

American Pulley Co., Phila., Pa. 

Caldweil & Son Co., H. W., Chi 
eago, Ill. 

Cresson & Co., Geo. V., Phila., Pa. 

Link-Belt Engineering Co., Phila- 
delphia, Pa. 


Patterson, Gottfried & Hunter, 
Ltd., New York. 

Power & Speed Regulator Mfg. 
Co., Kalamazoo, Mich. 


Reeves Pulley Co., Columbus, Ind. 

Saunders Mfg. Co., Dayton, O. 

Traps, Steam 

Houghton & Co., E. F., 
phia, Pa. 

Trimmers, Wood 

Amer. Mchry. Co., Grand Rapids, 
Mich. 

Washburn 
Mass. 

Trolleys and Tramways 

Brown Hoisting Machy. Co., N. Y. 


Philadel 


Shops, Worcester, 


City. 
Harrington, son & Co., Edwin, 
Philadelphia, Pa. 


Hunt Co., C. W., West New Brigh 
ton, N. Y. 

Link Belt Engineering Co., Phila- 
delphia, Pa. 

Maris Bros., Philadelphia, Pa. 


Yale & Towne Mfg. Co., New 
York. 

Turrets, Carriage 

Fay & Scott, Dexter, Me. 


Tubing, Steel 
“er Steel Tube Co., Pittsburg, 
a. 





Turret Machines 


Automatic Mach. Co., Greenfield, 
Mass. 

Bradford Mach. Tool Co., Cincin- 
nati, O. 


Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Bullard Mach. 
port, Conn. 
Dreses Mach. Tool Co., Cincin., O. 

Flather & Co., Nashua, N. H. 
Garvin Mach. Co., New York. 
Gisholt Mch. ~o., Madison, Wis 
Hill, Clarke & Co., Boston, Mass. 
Jones & Lamson Mch. Co., Spring 
field, Vt. 
Le Blond Mach. 
Cincinnati, O. 
Lodge & Shipley Mach. Tool Co., 
Cincinnati, O. 


1001 Co., Bridge- 


Tool Co., R. K., 


Niles Tool Works Co., New York. 
Pearson Mach. Co., Chicago, Ill. 
Potter & Johnston Mach. Co., 


Pawtucket, R. I. 

Warner & Swasey Co., Cleveland, 
Ono. 

Windsor Mach. Co., Windsor. Vt. 


Twist Drilis 


Cleveland Twist Drill Co., Cleve 
land, O. 
Etna Mfg. Co., New York. 


Hammacher, schlemmer & Co., 
New York. 


Morse Twist Drill & M. 
Bedford, Mass. ; 
Standard Tool Co., Cleveland, O. 

Unions, Brass 
Nolte Brass Co., Springfield, O. 


New 


Co., 


Universal foints 


Baush Machine Tool Co., Spring 
field, Mass. 
Valves 


See Steam Fittings. 

Vises, Drill 

Graham Mfg. Co., Provi., R. I 

Hollands Mfg. Co., Erie, Pa. 

Jacobson Mach. Mfg. Co., Warren, 
Pa. 

Vises, Metal Workers’ 

Hammacher, Schlemmer & (Co., 
New York. 

Jacobson Mach. Mfg. Co., 
Pa. 

Parker Co., Chas., Meriden, Conn 

Walworth Mfg. Co., Boston, Mass 

Vises, Pipe 


Warren, 


Bignall & Keeler Mfg. Co., Ed 

_ wardsville, Il. 

Curtis & Curtis Co., Bridgeport, 
Conn. 


Saunders’ Sons, D., Yonkers, N. Y. 

Walworth Mfg. Co., Boston, Mass. 

Vises, Planer and Shaper 

Cincinnati Planer Co., Cincin., O 

Hendey Mach. Co., Torrington, Ct 

Pratt & Whitney Co., Hartford, 
Conn. 

Vises, Wood Workers’ 

Emmert Mfg. Co., Waynesboro 
Pa. 


Hammacher, Schlemmer & Co., 


New York. 
Wyman & Gordon, Worceste: 
Mass. 


Washer Machines 

National Machy. Co., 

Welding Machines 

Long & Allstatter Co., 
Ohio. 

Whitewashing Machines 

Hook, F. E., Hudson, Mich 

Wallace Supply Co., Chicago, II! 

Wire-Drawing Macninery 

Iroquois Mach. Co., Provi., R. I 

Mossberg & (Granville Mfg. Co., 
Providence, R. I 

Wire-Forming Machinery 

Automatic Mach. Co., Bridgeport, 
Conn. 

Wood Working Machinery 

American Machinery Co., 
Rapids, Mich. 

Worm Hobbing Machines 

Pratt & Whitney 
Conn. 

Worm Miliing Machines 

Cleveland Automatic 
Cleveland, ‘ 

lratt & Whitney 
Conn. 

Wrenches 

Coes Wrench 


Tiffin, O 


Hamilton, 


Grand 


Hartford, 


Co., 


Mach. Co., 


Co., Hartford, 


Co., Worcester, Mass 


Wrenches, Drop Forged 


Billings & Spencer Co., Hartford, 
Conn. 
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A Large Horizontal Boring, Drilling and Milling 
Machine. 


BY A. L, DE LEEUW. 


The machine illustrated is a horizontal 


boring, drilling and milling machine of 


the heaviest type. This class of machine 


might be called a machine shop in itself, 


as it is available for a great 


variety of 


work, which cannot be reached by any 


other single tool It is capable of doing 
all the 


heavy castings and forgings, and is equally 


necessary operations on many 


well adapted for drilling and reaming 
small holes (the machine having high 


enough speeds for 1'2-inch holes), as for 





FIG. I. 


boring and facing, say, large cylinders of 


60 inches diameter, or even more, and of 
milling bed castings, flywheel sections, etc. 

[t consists of a column traveling over a 
bed or sole plate and carrying a saddle 
which moves up and down over the col- 

This saddle 
which can 


umn 
dle, 
and 


by power in either direction as well as a 


holds the rotating spin 
Saddle 


have a quick traverse 


feed in and out. 


column both 


great number of feeds 
The travel of the column on the bed is 

12 feet 

saddle column 


The travel of the on the 


is 8 feet 


LARGE 


AMERICAN MACHINIST 


spindle is 6 feet 


The travel of the | 


This spindle is of steel and 9% inches 


It is provided with 
at the front end, and 


of a 


diameter, a taper hole 


is driven by means 


sleeve. The wear of the spindle in 


sleeve is taken up by a taper bushing 


at the front end. This spindle sleeve may 


be driven in two ways, either by the fac« 


plate gear (see Fig. 1) or by a small 

gear, not visible in the cut, as it 1s hidden 
by a gear shield. The face-plate gear is 
irranged so that boring bars or large mill 


ing cutters can be bolted to its tront sur 
face The spindle feed is_ effected by 
means of a quick pitch screw The feed 





The dr 


speed motor with a speed range of 2:1 


1 


ive is by means of a variable 
The variation is obtained d control 


he field rheostat, the starting box and a 


solenoid operated switch are carried or 
top of the column They are not seen 1 
the cut, as the m ine was photographes 
before these pal vere piace 
Starting box a held rheostat are op 
erated by n ( hanging dow 
nd nm e@asy I eTa I | 
+ } 
was n ug Visabie » Carry i 
| 
rdinary switch on p of the column, as 
e operator son \ ts to stop right 
| 
quickly, without wanting to waste time 
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is not taken direct from the spindle, but in hunting for an elusive chain. For thi 
from one of the driving shafts \s this reason an ordinary knife switch was placed 
driving shaft has two different speeds in’ on the saddle, and, by means of flexible 
relation to the spindle (depending on cord, connected to the large solenoid oper 
which drive is used) follows that the ited switch on top of the column Chu 
feed would be coarse, when the face-plate no heavy currents are cat 1 by the flex 
gear is used, and fine when the other ible cord, and yet the operator has‘ th 
drive is employed. For this reason two switch within his rea 


sets of feeds are also used, 


the 
speeds, | 


corresponding 


spindle When 
the 


to the two speeds of 


| - fe 
I speak of two mean two 


sets of speeds obtained by changing from 
Each 


for all 


face plate drive to sleeve gear drive 
of the sets of feeds is amply larg: 


requirements 


\ set of sliding g 


in combination with the various mo 


speeds, and the two different spindle 
drives, give a continuity of speeds fror 
1 to 50 revolutions per minute 

The motor seen in Fig. 2 is not the 
motor used in tl machine The motor 
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used had a somewhat larger foot, which 


interfered used for 
carrying the counterweight tail 
end of the saddle. This column and coun- 
therefore, left off 
when the machine was photographed, 


with a small column 


for the 


terweight, had to be 

From the rear of the column the drive 
is taken to the rear of the saddle, by means 
of a shaft, 
visible in both illustrations. Referring to 
will be seen that this shaft drives 


very heavy vertical plainly 
Fig. 2, it 
a shaft in the saddle by means of three 
gears 
the throwing in of a clutch, one way or 


bevel which are so arranged that 
the other, reverses the motion of the spin- 
dle. This clutch slides on a sleeve, which 


in its turn slides on the shaft, thus reliev- 


AMERICAN MACHINIST 
of the feeds for both column and saddle, 
and for the quick traverse of these latter 
two. 

The saddle and all its parts are counter- 


weighted, the counterweight running on 


the back of the column. This counter- 
weight is supported by two chains, 
while two other and _ heavier’ chains 
are provided for safety. These _lat- 


ter chains are kept slightly slack, so as 


not to subject them to strain, thus 


allowing them to retain their full strength 


any 
for emergency cases, I mentioned before 
that there is another counterweight, not 
shown in the cut, balancing the tail end 
of the spindle. 

view of the column 


Fig. 2 is a 


rear 
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fo ‘aid fl 


wa 


ing the clutch from all strains due to the 
feed motion up or down of the saddle. 
The clutch sleeve, as well as all screws 
and fast-running shafts, have ball-thrust 
bearings. 

The feed, as well as the drive, has a 
reverse motion, so that it is possible to 
feed the spindle in or out, in whatever its 
The feed is by means 
The ad- 


justment of these disks, the change from 


rotation may be. 
of a set of large friction disks. 


coarse to find feed (according to the drive) 
and the reversal of the feed are all ac- 
complished by handles or hand wheels 
within easy reach of the operator. This is 
not only true of the spindle feeds, but also 


ett A OE 





FIG. 2. REAR VIEW OF COLUMN BASE 


base, showing the drive and also feed and 
traversing mechanism for column and sad 
dle. The feed is again taken from a set 
of friction disks, Means for quickly 
changing the feed from fine to coarse, and 
also for reversing its direction, are again 
provided. The quick taken 
from the slightly slanting shaft which may 
be noticed. This shaft friction 
clutch. A second friction clutch, running 
on the same shaft as the first is driven by 
feed By throwing the 
clutch cone one way or the other, either 
of the friction clutches may be engaged, 
and in this way either a feed or quick 
traverse of column or saddle may be had 


traverse is 


drives a 


the mechanism. 
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by the movement of one lever. All changes 
of the feed are manipulated from the plat 
form hung from the saddle. the 
adjustment of the friction disks, on the 
rear of the column, is operated from this 
This platform, by the way, is 


Even 


platform. 
provided with a hand rail, though the cut 
does not show one 

Attached to the bed of the machine is 
a floor plate carrying a square table base, 
The 


is accomplished by 


upon which turns an octagon table. 
turning of this table 
worm and worm wheel. The circular low 
er end of this table is graduated in de 
The octagon 


table is provided with four stops in quad- 


grees reading both ways. 


rature. These stops can be brought into 








with a test indicator reading in 
001 thus insuring the absolute 
squareness of the piece being milled on 
The octagon table and its 


contact 
inch, 


this machine. 
base are moved by two screws operated 
by a ratchet lever. 

In addition to this octagon table an out- 


board column is carried by the floor 
plate. This outboard column is provided 
with a saddle sliding up and down, 


and a bearing on the saddle which has a 
in and out. This makes it 
sible to get the center of this bearing ab- 
solutely in the of the 
spindle. The saddle, as may be seen in 
The column 


motion pos- 


line with center 


Fig. 1, is counterweighted. 
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is set square by a tongue at the bottom 
fitted into T-slots of the floor plate. 

Scales are provided on the bed and col- 
umn, and also on the saddle carrying the 
outboard bearing; thus enabling the op- 
erator to set the spindle in any desired 
position without measuring. In addition 
to these scales, a portable scale is provided, 
fitted with a tongue in the T-slots of the 
floor plate. This scale allows the out- 
board column to be set with precision 
without depending on the absolute accura- 
cy of the distances between the T-slots 
of the floor-plate. 

As the entire drive—in fact, all 
mechanism—is carried by the column, no 
shafts are needed in the bed, and it is 
therefore possible to make this bed of any 
length without subjecting long shafts to 
heavy strains, which generally limits the 
length of a bed. 

Automatic stops are provided for both 
column and saddle travel, as further pre- 
caution for the accurate handling of this 
machine. 

All levers are cons:ructed in such a way 
that the movement of the lever is an indi- 
cation of the movement of the machine; 
thus, in order to make the column travel 
forward, a lever is to be pulled forward; 
in order to make it travel backward, this 
same lever is pushed backward; in order 
to make the saddle go up, a second lever 
is to be raised up; in order to make the 
saddle go down, this same lever is pulled 
down, etc. 

The following figures will give some 
idea of the: immense size of this machine: 

Bearing of the column on the bed—6 
feet wide, 10 feet long. 

Bearing of the saddle on the column— 
4 feet wide, 6 feet long. 

Length of bed—a1 feet for 12-foot travel. 

The above machine was designed and 
built by the Niles Tool Works Company, 
of Hamilton, Ohio, for the Fraser & 
Chalmers works of Allis-Chalmers Com- 
pany, of Chicago, IIl. 


the 





Chain Drive For Hand Milling Machine. 

When a system of separate motor drives 
is to be installed in a factory, the question 
of transmitting mechanism does not al- 
ways receive the thought and attention 
which its importance justifies. As a re- 
sult, in such cases only a part of the in- 
creased efficiency possible under the sepa- 
rately driven machine-unit system is real- 
ized. 

As is well known to our readers, in 
many instances where the various meth- 
ods available have been critically com- 
pared the Renold silent chain, which is 
made in this country by the Link-Belt 
Engineering Company, of Nicetown, Phil- 
adelphia, Pa., is employed for connecting 
the motor to the machine with most satis- 
factory results. 

As the chain cannot slip, the efficiency 
of the drive, especially where center dis- 
tances are short, is above that obtained 
when belting is used and tests have shown 
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that the motor takes less current when 
connected by the chain than when con- 
nected with spur gearing, owing to the 
fact that the former runs with a minimum 
amount of friction. In addition to these 
advantages, great economy in shop room 
is effected. As a distance 
is not required, the motor can be attached 
where most convenient. 

The accompanying half-tone illustrates 
the compactness possible when this chain 


long center 


is used. The machine shown is a Whit- 
ney hand-feed milling the 
works of the Western Electric Company, 
of New York 


originally belt driven. 


machine at 


city, which machine was 
The speed cone has 
been removed and a rocking table substi- 
tuted for it, supported by the existing bear- 
ings. On this the motor is mounted, and 
the distance the 
motor shaft, and the center of the driven 


shaft is kept constant by rocking the mo- 


between center of the 





- + 














CHAIN DRIVE FOR HAND MILLING MACHINE. 


tor by means of the distance bar shown 
at the side of the chain. This is neces- 
sary because of the otherwise great vari- 
ation between the centers, due to the rais- 
ing and lowering of the head of the ma- 
chine. 

This is an example of the adaptability 
of this chain to any prevailing conditions. 





Storing Patterns by their Sizes and Shapes. 
BY G. E, FLANAGAN, 

Anyone familiar with the problem of 
pattern storage will readily admit that it 
is a question of considerable importance, 
and one for which it is impossible to de- 
vise an answer that will meet the require- 
ments of all cases. Possibly the condition 
which presents the most numerous diffi- 
culties is that in which several thousand 
patterns are to be cared for, ranging in 
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size from a silver dollar to a wood-shed, 
and of shapes more various, if possible, 
than their sizes, and from many of which 
castings are required to be made in iron, 
steel, brass or malleable iron, as the case 
may be. 

An large 
number of various patterns has led me to 
the conclusion that they are best stored 
upon some system which will arrange them 
with reference to their size and shape 
In the beginning, 
the 
the material from which the casting was 


extended experience with a 


an effort was made to 


arrange patterns with reference to 
to be made, a method that has some advan- 
but 


drawbacks 


tages, possibly a greater number of 
The usefulness of a pattern 
is not strictly confined to making castings 
in one material. Those designed for cast 
iron are very often used for steel or mal 
leable iron, and occasionally for brass. At 
another time, the arrangement was made 
with regard to the class of machinery for 
the the 


being to keep all patterns for a given tool 


which patterns were used, idea 


together. This plan is very satisfactory 
where a full set of patterns is made for 
and 
them is of only moderate size, but it re 


each machine, when the largest of 
sults in trouble when one pattern is used 
for many purposes, or when they are of 


such varying proportions that the smaller 


and more fragile ones become broken 
while handling the larger ones. If they 
are stored according to their size and 


shape, this difficulty is removed; and if 
they are plainly marked and properly cata 
logued, there need be no difficulty in find- 
ing what is wanted. When a given pattern 
is required, its size and appearance are at 
once known and this of itself directs the 
search to the place in which it is most 
likely to be When very much 
pressed for room, this system is undoubt- 
edly the best that can be devised for stor- 
ing a large number of patterns in a given 
space. Long cylindrical patterns, short 
chunky ones, large circular disks, slender 
board-like shapes, or light open frame 
works can each be stored to greater advan- 
tage when placed with others of its class 
than when arranged with a total disregard 
of either size or shape. 
best kept together, arranged with relation 
to their diameters and without regard to 
whether they are to be cast in steel o1 


found, 


Gear wheels are 


iron; and, of course, the same rule applies 
to pulleys or similar shapes. Long narrow 
patterns may be stood upon end in a high 
building or laid horizontally in a low one, 
but in either case may be stored very com- 
pactly if size and shape are the only con 
siderations which govern their arrange- 
Ring patterns, such as flanges, 
glands, followers, collars, etc., are often 
slipped upon projecting bars and are quite 
easy of access, except that the outer ones 
must be removed before the inner ones 


ment. 


can be taken off. Patterns for bushings 


are arranged on racks with their ends 


showing like rolls of wallpaper. In short, 


there are many ways of saving space when 
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and shape 
any other 


storing with reference to size 
that with 
method. 

To mention core boxes brings up an- 
It would be 


are not available 


other very vexed question. 
highly desirable to have the core boxes 
kept along with the patterns they are used 
this cannot always be done. 
the fact that the 
made to serve 


with, but 


(side 


box 18 


same core 
than 


more 


from 
often more 


one they are sometimes 
bulky than the patterns themselves, and are 
of that them 
easily broken or destroyed, consisting as 
they often do of a skeleton framework 
of guide bars and movable sweeps. Many 
of these are best stored by hanging them to 
the roof, 
warehouses. 


pattern, 


construction renders more 


walls or posts, or even to as 


chairs are in some furniture 
Large patterns with which small cores are 
used often have the boxes for the same 


nailed to them, as they lie in the store 
house, and this is a very good method 
within certain limits of size. In general, 
the method of disposing of large boxes is 
to store them in the space most available, 
with the patern number painted on them 
in large figures and their location noted in 
the pattern catalog. 

While it is no doubt the case that loss 
most commonly occurs through lack of 
system, it is quite possible to go to the 
other extreme and establish a system so 
elaborate that it more than it is 
worth. The pursuit of an idea is not to 
be recommended in pattern storage, any 
more than in any other department, be- 
yond the point which promises an increase 
in the profits. It is just as cheap to make 
a few extra patterns as to spend the same 
amount of moneytrying to avoid the neces 
sity for doing so, with the additional ad 
vantage that the patterns may chance to 
be useful at some future time. The sys- 
tem should be adjusted as closely as pos 
sible to the needs of the case, with a due 
regard to the possibilities of future growth 


costs 





A German Piston-Ring Grinding Machine. 

The accompanying half-tone and line en- 
gravings illustrate a piston-ring grinding 
machine with-electro-magnetic chuck made 
by J. E. Reinecker, of Chemnitz-Goblenz, 
Germany. 


The total hight is 1850 mm. = 728 
inches; the floor space is 1,120x1,290 mm. 
= 44.1x47.6 inches. The table and the 
magnetic chuck are 1,000 mm. = 39.4 


inches in diameter, and the machine takes 
in and grinds up to this diameter, 

The essential features of the machine 
are the table drive and that of the grinding 
slide or carriage, the automatic guidance 
of the latter, the automatic tightening of 
the emery-wheel belt and the protection of 
the guides from emery dust. 

The table, which has three speeds, is 
driven from the countershaft by a three- 
Its pivot has white-metal 
bearings; its circular ways, which have a 
mean diameter of 525 mm. = 20.7 inches, 
are continually covered with lubricant; are 


stepped pulley. 
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surrounded by a cylinder cast in one with 
this and 
The 
carriage is driven by the stepped pulley c 
on the shaft b, and d on the shaft e. This 
drives, by means of the bevel gears f, the 


the table, and are by a special 


ring a protected from dust. grinding 


vertical splined shaft g, which actuates the 
double clutch sleeve /1, for the automatic 
right and left motions of the carriage. For 
the 


sleeve /i and 


this purpose the lever 7 meshes in 


groove of the double clutch 


drives it upwards or downwards; being 
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to the grinding spindle by a spring key, 
has a friction cone and can therefore be 
put in gear with the friction bush n by 
the nut g, thus setting in motion the grind- 
ing spindle, and through this the grinding 
carriage. The 


enables hand control of the machine. 


lever r, actuating the clutch, 
The grinding spindle has three bearings, 
means of 
screw 5S, latter the 
head, which is in fork or yoke 


and fine vertical adjustment by 


the through which 


grinding 


form, gets also its greatest vertical adjust 
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FIG."I. GERMAN PISTON 


itself thrown by the carriage striking the 
vertical lever k, borne by the same shaft as 
t,and a special tension spring /. Thiscauses 
meshing of either the upper or the under 
cone wheel, which have clutches and the 
an ast in 


bearings of which lie in arm c 


one piece with the cross-bed. This action 
drives the worm m and by means of this 
drives to right or to left the worm wheel 
0, carried by a friction muff mn, and in the 
axis of which lies the grinding carriage 
spindle. The hand wheel p, which is keyed 


RING GRINDING MACHINE. 
ment The automatic tightening of the 
emery-wheel belt is effected by two spiral 


springs ¢ t,each of which is pressed against 


the belt-drum bearings by a_ set-screw 


spindle u, these last bearing in nuts each 
having its own stand, Considerable differ- 
ences of belt length are taken up by hand 


by means of the set-screws 4 u. 





The spring meeting of the A. S. M. E 
will probably be held at Saratoga, and is 
likely totake place in the latter partof June. 
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Foreign Markets for American Machinery. 
One of our manufacturers has recently 
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The principle adopted in that vast estab- 
lishment seemed to him as being the Amer- 
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new that was good must be obtained, al 


though expensive machinery and other ap 


























returned from a visit to Dusseldorf. He ican method emphasized. There were new pliances had to go to the scrap heap. This 
was particularly struck by one of the tools, new plant, new arrangements for manufacturer was struck, too, by the way 
works visited in Luxembourg. The amount power, which in a very short time had the men worked The leading manager f 
of new machinery he saw there, which had cost the proprietors many millions of told him that there was practically no in f 

been put in within a very short period, marks (a mark equals a quarter dollar). terval of rest, not even on Sundays, and 

struck him as something quite abnormal. The principle adopted was that anything that the only holiday he (the manager) 
v) 

T] ; 

a = J 

s——_ — i 

J - 1 

J ‘ I 

J Ul i 
La —.. _ 
aa \ bt a . J H 
pes: ? +) 
E : Oo © 
> 

1 
i 



































Section ab 


FIG 






































. 2. GERMAN PISTON-RING GRINDING 


MACHINE, 





an Machinist 





1790 


had was when he could snatch a short 
time from 7 to 9 o'clock. 

Another point that struck the visitor 
very much on the Continent was the rail- 
road management. In England, with the 
many competing railroads, it would be 
supposed that manufacturers reaped the 
advantage of rival enterprise. That is not 
the case, The very severity of the com- 
petition compels the railroad managers to 
come to making arrangements. The effect 
is to keep up the rates to such an extent 
that the long-distance quotations given by 
English railroad companies to foreign 
manufacturers handicap the British pro- 
ducers. For example, 500 tons of material 
had to be sent to Glasgow and the route 
touched the lines of three railroads. The 
ordinary rate is 13s. 4d. (say, $3.30) per 
ton, and a special rate of $3 is frequently 
granted. The companies refused the spe- 
cial rate, and consequently the goods were 
forwarded by a long route and the com- 
panies themselves made considerably less 
profit than they would otherwise have 
done. Small places on the Continent, not 
a quarter the size of Sheffield, in England, 
have good railroad depots with splendid 
freight accommodation, and the State 
management there gives no loophole for 
the loose way in which English traffic 
is worked. Freight on the Continent is 
invariably sent by the shortest route, and 
thus not merely are low rates obtainable, 
but dispatch in business is obtained as 
well. 

There are some curious fluctuations in 
industries. For instance, some time ago 
two at least of the great Sheffield steel 
makers put up huge factories in the United 
States to manufacture “inside the tariff 
wall” and to compete with American mak- 
ers for trade within the States, But now 
British home manufacturers have nothing 
to fear in the English market from United 
States importers; indeed, large purchases 
are being made here for America. A year 
ago the Germans were keen competitors— 
so keen that they drove Sheffield makers 
of middle grade steels out of the market. 
But it seems that the Germans, with a 
view to capturing outside markets, had 
accumulated very large stocks. Financial 
difficulties came to many of the German 
steel men, as they did to most of the man- 
ufacturers in the Fatherland last year and 
this year. Pressed for money, they had 
eventually to realize on their stocks, huge 
consignments of steel coming to England 
last year simply to raise money. Prices 
were absurdly low and ordinary competi- 
tion was out of the question. These stocks 
have now been largely cleared and com- 
petition from Germany in middle grades 
has declined. The Teutons have found 
that there is such a thing as trade without 
profit, and their extensive system of credit 
in their export trade in doubtful markets 
is a source of weakness to them. The 


business got by Germans abroad is often 
such that there is precious little, if any, 
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hard cash in it. British exporters have 
been that way years ago and have given 
it up. 


I hear that there is considerable inquiry 
at Shanghai for Cornish pumps, ventilat- 
ing machinery, rock drills, and machinery 
used in coal and other mining. Sev- 
eral of the provincial mining centers 
held by Americans, Belgian and French 
syndicates are all busy surveying and 
building railroads north and west of 
Shanghai. In sending catalogs to this 
place, always give prices, as orders are 
frequently placed elsewhere when such in- 
formation is omitted. There is a demand 
for minting machinery, as the new treaty 
of commerce calls for a uniform coinage. 


It would be worth while for American 
railroad contractors to watch the Formosa 
market, as during the coming year tenders 
will be wanted for twenty miles of rails 
and nineteen spans of plate girders. The 
United States and Britain divide the For- 
mosa market for rails, spikes, bolts, etc. 
Most of the locomotives are shipped from 
England, while America and Britain sup- 
ply the bridge work, girders, etc., but 
those of plate girder type are imported 
in plate, and are built up by the local 
branch works of the Osaka Kisha Kaisha. 

Makers of cheap water-raising apparatus 
will find a good market in Egypt for such 
goods. At present it takes six men to 
hoist the contents of six buckets of Nile 
water to the top of the bank. Petroleum 
has been found near Suez, so gasoline en- 
gines ought to sell well throughout the 
country. Bs 

London, England. 





Diagrams for Semi-Elliptic Plate Springs—Err ata 

Some errata occur in the formulas of 
Mr. Fry’s article published at page 1680. 
The readings should be as follows: 


Page 1682: 


Col. 2, line 3, V= nfb h? (1) 
ay 
line 18, VW= 25,000” = (2) 
line 20, H = 25,000? h? 
n 7 
Col. 3, line 3, ”= We (3) 


; 25,C 00 bh? 
line 5, 1’= 25,000 pounds. 
The above corrections do not affect the 
diagrams or the reasoning in any way. 





Herr A. Bernhard, of Hamburg, Ger- 
many, has discovered that aluminum is 
valuable for sharpening cutlery. “Though 
a metal, aluminum has the structure of a 
fine stone, possesses a fine dissolving 
power, and develops during the whetting 
process an exceedingly fine metal-setting 
substance, greasy to the touch, while show- 
ing strong adhesion for steel. The knives 
in a short time obtain such a fine razor- 
like edge that even the best whetstone can- 
not compete with the result.”’ 
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Letters From Practical Men. 


A New Principle in Hydraulic Presses. 
Editor American Machinist: 

Having read the descriptions of differ- 
ent styles of hydraulic presses under the 
above heading at page 1641, it seems to 
me doubtful if there is arything about 
them so different from previously used 
presses as to deserve being called a new 
principle. The word principle, however, 
is one not accurately defined, so that 
question may be waived, but it will be 
pertinent to compare them with previous 
practice. 

The hand-operated press, Fig. 1, is a 
substitute for the common jack press, and 
differs from it in operation chiefly by 
having the small plunger moved by a 
screw instead of a lever. It is well known 
that such a screw has a very low effi 
ciency as a force transmitter, seldom ex 
ceeding 60 per cent. It has been demon 
strated by ample experience that the 
hand-lever-operated plunger pump has a 
higher efficiency than that. The screw 
operated plunger has other disadvantages 
The return of the plunger is slower and 
more laborious than on the jack press; it 
not only has to lift the plunger but th: 
reservoir and all the liquid as well. True, 
this weight is all recovered again on the 
down stroke, but the speed lost and the 
friction of the screw in raising this whole 
weight, is time and force wasted.. 

As to the geared and belt-driven press, 
I do not see how it can possibly equal in 
efficiency the belt-driven crank and 
plunger press which it seeks to supersede. 
It has the friction of the gearing added 
to that of the screw, to lower its efficiency. 
There is no novelty in the use of a screw 
for working a plunger, as it has been 
used a number of years to produce pres 
sure in gage testers. 

The design has some advantage in 
compactness, but it is secured at the ex- 
pense of accessibility. Observe the diffi 
culty of renewing the packing on the 
small plunger in each of the designs. 

The design in Fig. 7 is a modified form 
of using what has been known for several 
years as an “intensifier.” Here again 
compactness has been secured at the ex 
pense of convenience. The packiag around 
the small plunger and around the pipe 
within it can be renewed only by entirely 
removing both plungers, the cylinder 
head and the piston head. Everyone who 
is experienced in the "se of hydraulic 
machinery knows how important it is to 
have it designed so that all the leather 
packings can be replaced with the least 
loss of time, for they nearly always giv« 
out when you are in the greatest hurry. 

Where an intensifier is used it is better 
to have its cylinder and plunger inde- 
pendent of the press and connected to the 
pre:s cylinder by piping only. The only 
reason I can see for placing it as shown 
in Fig. 7 would be that there was no 
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room elsewhere around the press for it. 
I can see one advantage of the screw 
operated plunger; it gives a steady pres- 
sure free of pulsations. 

The designer of these presses has 
shown undoubted inventive ability in get- 
ting them up, and there is no doubt that 
there may be special conditions in which 
they might be preferable to the older 
forms; but before anyone adopts them 
they should consider carefully the objec- 
tions I have pointed out. 

Under the usual or average conditions 
where there is room to properly install 
them, there need be no fear that the older 
forms of direct-operated presses will suf- 
fer any in comparison with this new 
rival. Bett CRANK. 

{Regarding the efficiency of screws, it 
is proper to remark that satisfactory eff 
ciency can be secured with them by mak- 
ing them of steep pitch angle. The prin 
ciple is precisely the same as with worm 
gearing, in which the influence of the 
pitch angle on the efficiency of the gear is 
now well understood Moreover, even 
with a low angle screw the loss due to 
its low efficiency is experienced during a 
small portion of the working stroke only, 
and, under most conditions, this loss 
would, we think, be much less than that 
due to the use of high-pressure water for 
the idle motion of the ram.—Ed.] 





Hoisting Drums. 


Editor American Machinist: 

Exception must be taken to Mr. Flana- 
gan’s method of casting drums upon shafts 
described at page 1508. This practice rep- 
resents only the very cheapest and rough- 
est work, such as contractors’ derricks, 
etc. NO crane that ever came under the 
writer’s notice ever had a drum cast on 
the shaft. Mr. Flanagan further says that 
drums are weakened by- the cutting of 
grooves, This also is a mistake, as drums 
are, or should be, designed to have suffi- 
cient metal at the bottom of the grooves 
to withstand the strains. 

At page 1180, Vol. XXIII, the writer 
gave some notes on the design of crane 
drums, giving a formula for the thickness 
” Z t (1) 

J ad 
where 

= the thickness of drum under ropes, 
T =the tension in the rope, 

/.= the allowable compressive fiber strain 
in pounds per square inch, 
d =the diameter of the rope. 

This formula considers the drum as a 
cylinder under uniform compression nor- 
mal to the surface of the drum. Mr. 
Flanagan wishes to consider the drum as 
a beam supported at the ends and loaded 
at the middle. With long drums it is im- 


portant to do this, and select the greater 
thickness, as calculated by the two meth- 
ods. The writer lays no claim to original- 
ity in what follows, but presents it for 
discussion with the permission of others: 
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Let Fig. 1 represent the end view of a 
drum wound full of rope under tension 7. 
To represent the condition of equilibrium 
we may suppose the drum held between 
two slings of rope g and h, each sling 
being under tension 7. There will be 
compression at the planes ab, and at all 
other radial planes. In Fig. 2 are repre- 
sented two unit cubes in the shell of a 


drum, These unit cubes are each under 
compression, as shown by the arrows c 
In each unit cube there is also a stress 
induced by the bending moment upon the 
drum considered as a beam. This stress 
will be tension in the bottom of the drum, 
and compression in the top, as shown by 
In the 


bottom unit cube, the compression in di 


the arrows i and e, respectively. 
rection of arrows c tends to elongate thx 
cube in the direction of arrows 1. Accord 
ing to Poisson's ratio, the force tending 


oe 


to elongate the cube will be 0.27 of th 
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The section factor of the drum is 


Z 1 (?* =) 
32 D |} 
and 
4 a* 
V= fy Z= 0.098 f, | 5 
ae. VY _0MD sc 7 Le 
; ) ye ) ad’ LD ;* 
~D 
approximately 


This is the fiber stress per unit area in 


the bottom unit cube, in the direction of 
arrows i, which is induced by the bending 
moment. To this fiber stress must be add 
ed that due to the compression in direction 
c, which will be found to be 
a7 7 
al 
id \W | 
2.5 TLD , 0.27 7 ; 
"" Dt=-d | : 


Equation (1) considers the drum as 
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rHE DESIGN OF 


force of compression in direction of ar- 
rOWS ¢. 

Fig. 3 represents a section of the drum. 
The compression in the direction of the 
arrows c, Fig. 2, may be considered as 
taken by the area A = the area I, 2, 3, 4, 
plus the area 5, 6, 7, expressed in square 


inches. J being the total compression in 
area A, the compression per unit area 
will be 


The tension in the under side of the 
drum is obtained from the bending mo 
ment in the usual way. The bending mo- 
ment is 


M= 
4 


L being taken to the center of the shaft 
bearings for a drum fixed on the shaft, 
and to the center of the drum hubs for 
a drum loose upon the shaft, as shown 
in Fig. 4. 
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failing by collapse, and equation (2) con 
siders the drum as a beam failing by 
flexure 

Whichever gives the greater thickness 
is to be followed in any particular case, 
as (1) is applicable to short drums of 
large diameter, while (2) is applicable to 
long drums 

Equation (2) may be called a cut-and 
try method, since the dimensions of the 
drum are to be assumed and the resulting 
fiber stress calculated. The expression 
for the thickness derived from this equa- 
tion becomes greatly involved, and the 
solution more troublesome than the form 
given. The value of f, so calculated should 
not exceed 3,000 pounds per square inch 
for cast iron 

The method for a chain drum is the 
same as the foregoing, except that the 
grooves are as shown in Fig. 5, and the 
area A = the area of 1, 2, 3, 4, plus the 
area of 5, 6, 7, 8 C. F. Blake 
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Molding a Pipe Flange on a Molding Machine. 
Editor American Machinist: 

The sketch 
. pipe flange pattern and stripping plate 
To the pattern- 
a puzzle 


shows the construction of 


for a molding machine. 
maker this may be somewhat 
until he is familiar with molding machine 
work. 

flange pattern 


Y), 


f 
t 
} ——— 
f 
{ 
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Fig, 1 is a section of the 


; 


Parting Line 





FIG. I. SECTION OF FLANGE, 

to be molded. Fig. 2 is the part of the 
pattern in the cope, To make this more 
clear | this by dotted lines 
in the Fig. 3. the 
dotted line has nothing to do with the 
sketch or pattern; it is simply to make 


have shown 


drag, Understand, 


more clear. The cope part of the pattern 
is built on a standard size follow-board 
Fig. 3 is 
stripping plate, 


which fits a molding machine. 
the drag; 2, pattern; C, 
which is fitted also to the machine; D is 
a thickness piece which is fast to C and 
rests on plate E; E is a plate to which 
pattern B is fast. This is also bolted to 
a vertically moving part of the machine, 


which, by a movement of a lever, draws 


AMERICAN MACHINIST 


cant may appeal to the examiner-in-chief 
of the division and ultimately to the Com- 
missioner of Patents, but the English idea 
is that the appeal should be to the courts 
which their present system insures.” 

This is misleading in two particulars: 
First, the examiners-in-chief are a board 
of three, constituting an intermediate trib- 
unal between the examiner of each and 
every examining division of the Office and 
the Commissioner of Patents; second, the 
right of appeal is not exhausted by appeal 
to the Commissioner in person, but may 
be taken “to the 
probably as great as that contemplated by 
the English bill. 

The Revised 
Statutes and amendatory acts govern the 


courts” to an extent 


annexed sections of the 


course of appeal of an applicant whose 
opinion of the patentability of his invention 
differs from that of the primary examiner 
or other tribunals of the Patent Office: 
“Sec. 4909. Every applicant for a patent 
or for the reissue of a patent, any of the 
claims of which have been twice rejected, 
and 
appeal from the decision of the primary 
the 
of interferences in such case, to the board 


every party to an interference, may 


examiner, or of examiner in charge 


of examiners-in-chief; having once paid 


the fee for such appeal 























pattern B out of the mold. While this is “Sec. 4910. If such party is dissatisfied 
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being done, the center hole is stripped by 
the stool stripper, which is a fixture. F 
is a batton on FE, H a distance piece be- 
tween the stripper and base. 

MILWAUKEE. 





The Right of Appeal in the United States Patent 
Office. 
Editor American Machinist: 
In your article on the ‘“‘Modification of 
the English Patent Law,” at page 1724, 


you say: “The objection which the Eng- 


lishman has to our method is that by the 
act of the examiner an inventor may be 
patent to 
Of course in our case the appli- 


denied a which he is justly 


entitled. 


with the decision of the examiners-in-chief 
he may, on payment of the fee prescribed, 
appeal to the Commissioner in person. 
“Sec. go11. If such party, except a party 
to an inteference, is dissatisfied with the 
decision of the may 
appeal to the Supreme Court of the Dis- 
trict of Columbia, sitting in banc.” 
(Note: Secs. 4912 and 4913 are prob- 
ably not necessary to give a connected idea 


Commissioner, /e 


of the statutory provisions of appeals.— 
W. D. G.) 

“Sec. 4915. Whenever a patent on ap- 
plication is refused, either by the Commis- 
Patents or by the Supreme 
District of Columbia 


sioner of 


Court of the upon 
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appeal from the Commissioner, the appli- 
cant may have remedy by bill in equity; 
and the court having cognizance thereof, 
on notice to adverse parties and other 
due proceedings had, may adjudge that 
entitled, 
law, to receive a patent for his invention, 
as specified in his claim, or for any part 
thereof, as the facts in the case may ap- 


such applicant is according to 


pear. And such adjudication, if it be in 
favor of the right of the applicant, shall 
authorize the Commissioner to issue such 
patent on the applicant filing in the Patent 
Office a the 
otherwise complying with the require 


copy of adjudication, and 
ments of law. 

The act of February 9, 1893, creating 
the Court of Appeals of the District of 
modified the 
tuting that court for the Supreme Court 
of the District as the appellant tribunal 


Columbia above by substi 


in patent cases, including interferences 


cases as well as hose of a single appli 


cant. Its pro sions regarding such ap 
peals are: 

That the determination of ap 
peals from the decision of the Commis 
sioner of Patents, now vested in the gen- 


“Sec. 9. 


eral term of the Supreme Court of the 
District of Columbia, in pursuance of the 
provisions of Section 780 of the Revised 
Statutes of the United States, relating to 
District shall 
be and the same is hereby vested in the 


the of Columbia, hereafter 
Court of Appeals created by this act; and, 
in addition, any party aggrieved by a de 
cision of the Commissioner of Patents 1 
any interference case may appeal there 
from to said Court of Appeals.” 

It will thus be seen that the rights of 
all inventors are amply safeguarded, and 
they are far from being precluded in se 
curing a patent for any meritorious inven- 
tion by any peremptory or arbitrary act 
of any officer or tribunal of the Patent 
Office. 
English law can be more just, liberal o1 


I do not see wherein the proposed 


even advantageous. No matter how insig 
the this 
of appeal is open to any applicant, if he 


nificant invention, entire course 
thinks “the game worth the candle.” 
W. D. GroesBECK 
Washington, D. C 
[This right of appeal is, we believe, very 


Ed.] 


seldom exercised in practice. 





Sizing Blanks for Drawing. 
Editor American Machinist: 
page 1553 on 
Blanks for Drawing’ I gave the size of 
the original shell for a bicycle pump as 
33% inches in diameter and 2 to 2% inches 
high, and the blank 53 inches.” Instead 
of this it should have read: 354 inches 
diameter, 3 inches high and the blank 67% 
inches. I-X PERIENCE. 


In my note at “Sizing 





Indexing Periodical Literature. 
Editor American Machinist: 
At page 1454 is a note by “Constant 
Reader” as to the need of an index. I 
think that, beside your correspondent, 
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are 
im- 


many others have felt this need and 
also equally convinced of the practical 
possibility of arranging a card index that 
would be 
enough, 

I do think, however, that there is a solu- 
tion possible and one that is novel only 
in this particular application. 

I would suggest that the Dewey index 


anywhere nearly complete 


be used as a basis and that the particular 
index number be printed behind each and 
Those 


cure for handy preservation could then 


every article in the paper. who 
cut the paper apart and file the various 
articles in order of their numbers. 

I, for one, am doing that for the pres- 
ent, not only with the AMERICAN MACHIN- 
Ist, but with other technical periodicals 
as well. 

No doubt this will result in the loss of 
an imposing array of fine bound volumes 
from the first up to date, but it will un 
doubtedly also result in what after all is 
a main thing, making the contents readily 
available at all times. 

Possibly the business office may con- 
sider the fact that a fair proportion of the 
readers will want a double issue in order 
not to lose any articles an equivalent, and 
I am sure that not a few readers who rate 
the paper as high as I do would be pleased 
to subscribe for an extra issue or to pay 
an extra price for an issue printed on one 
side only. Henry Hess. 

Berlin, Germany. 

Large Screw Threading Dies. 
Editor American Machinist: 

The what 
attend the making of a large die from 
solid stock, and the cost keeper best knows 
how very expensive it is. I 


toolmaker knows difficulties 


show here a 





-ARGE 


form of die which, for sizes from 4 or 5 
inches up, may be used to good advantage. 
Besides that, the first cost of the die is 
less than if it was made out of the solid. 
Broken or cracked cutters may be replaced 
and after they become worn an entirely 
new set can be made to replace the old 


SCREW 
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ones at a very small cost as compared 


with the making of a new die. 


Fig. 1 shows the die complete. The 
body A is made of malleable iron or a 
steel casting—the latter preferred. The 
prongs are cast as shown, and do not 


need to be milled. The casting for the 


body is best finished all over on the out- 








4 
Nye 
FIG. 2 
} — 
| 
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FIG. » American Machinist 
DETAILS OF LARGE DIE. 
side, the inside being turned true the 
length of the cutters. The shank may 


be turned to fit an ordinary die-holder, 
as shown, or it may be screwed solid to a 
stem fitted to the turret hole, the manner 
of holding depending somewhat on the 
class of work. 

The form of cutters and the manner of 
holding are shown in the enlarged section 
Fig. 2. 
is held in the chuck attached to the mill- 
ing machine head, and the slot is milled 


The casting, after being turned, 


by a small end mill made for the purpose. 
Held in this manner the slots can be ac- 
The 
cutters are cut from a solid bar milled to 


curately spaced by the index plate. 


the correct section; this insures uniformity 
in their size and shape. Some adjustment 


of the cutting edge of the die is possible 


/ 


y 
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by tightening or loosening the screws in 
the encircling ring and thus springing in 
or out the horns which carry the individual 
cutters. Fig. 3 another 
tooth, which may perhaps be a more sim- 
ple form to make, but which requires a 
special attachment for milling. a = 


shows form of 
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An Echo from the Old Country. 


EXPERIENCE WITH A RICH PARTNER 


} 


There are some things one gets to learn 
sS t 


are outside of all reasonable 


I had 


| have tried to act 


in life that 


expectation. such a lesson on one 


occasion that upon, not 


always with success. I was in ion 


of a knowledge of a certain business 


which I knew to be an excellently paying 
business. I was as thoroughly conversant 


with the scientific, practical and commer 


cial details as any man in the business, 
and | was very confident of success and 
anxious to have a business of my own 
for 1 was getting tired of seeing good 


business let slip to an amount that would 


have given me a fair start 


Finally I secured the aid of a rich man 


who had a son whom he wished to put 


into business. Never again will I join a 


man who has been brought up in idleness 


and luxury. One minute he will be weep 


ing for the imminence of his financial ruin 


because something has gone wrong, as 


wrong in all business. It 
that did 


such mishaps not occur our prices would 


things will go 


was useless for one to point out 


be speedily cut down by the competition 


of our rivals, or, if not cut down, we 
should rapidly become too wealthy. On 
other occasions small worries would lead 


him to the throwing-up point He would 


shut down the business and get out at any 


sacrifice, the Old Man of course to stand 
the loss, in which I, however, wast 
share. To carry on business with such a 
partner, to purchase all supplies, design 
the plant, carry on the scientific part of 


the work and superintend the practical de 


a load quite heavy enough 
lish 


insurance 


tails make up 


without the fo worry over expected 
Fire 


for their 


losses companies care 


nothing morning record of fires 


1or need we have worried 
they 


to be paid for; 
over any mishap ths: occurred, for 


were merely such as, heing anticipated 
had been suitably allowed for 

Finally, to my satisfaction, an audit was 
a would-be purchaser 


The 


would-be 


arranged for to suit 
of half 
satisfactory 


business. audit was sé 


that the 


the 
purchaser 
The 


too good to be relinquished 


made a fair offer, which was refused 


profits were 


and I saw fortune in front or me, and 
thought that nothing would now prevent 
steady progress. My deed of partnership 
was very stiff. In accepting it I accepted 
certain clauses which I felt sure would 
not—could not—be enforced except there 


loss But they were threatened to 


Was a 
be enforced unless I consented to become 
manager only and dropped the partner 
ship, and the threat was made at a time of 
private difficulty and anxiety so as to com 
pel my subjection. I was man enough to 
refuse, and it was then decided to close 
the business and saddle me with half the 
wilfully incurred loss. 

One of the characters of Charles Dickens 
is represented as saying that the law is a 


“hass.”’ The law may be an ass, and it is 
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a very hard thing in Great Britain for a 
poor man to get justice. If he has a rich 
opponent there will be all kinds of delays 
that will postpone the trial for months; 
hut if at last your case comes into court 
you do get justice, to the best of the ability 
of judge and jury to give it you. They 
and ruin you, but 
they do it honestly. The Court of Chan- 
cery has particular terrors. Both 
are pretty well ruined by fighting in Chan- 
As my partner had set himself on 


may make mistakes 


sides 


cery. 
a course which would have left me penni- 
less I was in the position of a man with 
his back to the wall, fighting for life. Do 
our bidding and _ be ruined, their 
weapon. My reply was, as I have got to 
be ruined anyhow, I will have a run for 
my money and will be ruined with ban- 
ners flying and drums beating, and I will 
just put this business into the Court of 
Chancery to settle. This v as a sufficient 
threat to make them let me go. I simply 
walked out, and they sold off the plant to 
a stranger for just one-third of my offer, 
rather than continue to share an annual 
profit which had been at the rate of 50 per 
cent., “for,” said they, “you are going to 
make too much money.” 

I learned from this to avoid the sons of 
rich men who have not had a training of 
work from youth. I learned also that it 
is undesirable to have the help of a very 
rich man in a small business which he can 
pitch into the sea, if he gets tired of it, 
and not feel the loss. I want a man to 
help me who does not think he can afford 
cut off a business 


was 


to lose money or to 
that is paying, simply because he is tired 
of it. I found my ideas had been wrong. 
My one anxiety had been to show a suc- 
cess, for I had the fear of the clauses of 
the deed before me, and I had no shadow 
of an idea that when I had proved my 
capacity to make a profitable business any 
man would quarrel with his own deed 
which gave 5 per cent. interest to his cap- 
ital and shared the remainder. I ought 
to have learned the lesson that greed will 
so blind a man to his own interest that 
he will overreach himself to grasp more 
than his due. I did not learn that lesson, 
but later experience has con- 
vinced me that there are men who are so 
consumed with greed that they will do 
anything rather than give a man his right- 
ful due. 

The old Levitical Law tells us that 
“thou shalt not muzzle the ox that tread 
eth out the corn,” yet men do this daily 
to their own injury. I that the 
worst possible thing that can happen to a 


however, 


believe 


business undertaking is to have at its head 
men who keep their employees in a state 
of unrest and uncertainty. Some men 
think they are hustling when they instill 
the fear of the “sack” into all their staff. 
Living on a sleeping volcano begets either 
indifference or a strenuous endeavor to 
find a_ fresh Men can _ rarely 
work when unsettled by a constant fear 


that they may any day have to combat 


home, 
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an unfair cut, a squeeze, a refusal to keep 
a bargain or any one of the stratagems of 
the over-cute. 

My detailed experience, now some years 
gone by, may be of service to those who 
may be tempted to receive aid from the 
well-to-do. It may warn them that a man 
may be too rich, that he may be rich and 
withal too greedy, too greedy to bear that 
the man who has found the brains of the 
business shall become rich also, too rich 
to care to make money unless he can have 


it all. Avoid the man of no brains; he 
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present help in time of trouble. Men will 

go through a good deal to keep a bit of 

tattered rag flying on a pole. Looks fool- 

ish, doesn’t it? but, as Shakespeare wrote: 

“The endeavour of the present moment 
May buy that honor 

Which shall make us heirs of all eternity.” 


Great Britain. A. TYKE. 





James M. Dodge, the New President of the 
American Society of Mechanical Engineers. 
‘he career of Mr. Dodge, although the 

story of it is not a long one, would seem 





JAMES M. DODGE, PRESIDENT 


grudges the payment for the brains of 
others, Don’t think that men will neces- 
sarily follow the path of their interests, 
for greed will turn them aside. When 
dealing with poor men don’t think, on the 
other hand, that you can compel them to 
your ways by threats of poverty, ruin or 
starvation. Even men have senti 
ments, and I know one such to whom the 
recollection of Ladysmith has been a very 


poor 
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SOCIETY OF MECHANICAL ENGINEERS. 

to fully justify his selection for the posi 
tion to which he has been called. He is 
now fifty years old. He born at 
Waverly, N. J., on the farm of his grand- 
father, the late Professor James J. Mapes, 
the noted chemist and natural scientist. 
His mother is Mrs. Mary Mapes Dodge, 
whose unique record as the editor of St. 
Nicholas is familiar to all. After the 
usual school experience, Mr. Dodge spent 


was 
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three years at Cornell University and one 
year at Rutgers College, New Jersey, 
where he took a special course in chem- 
istry under Prof. George H. Cook, geolo- 
gist. He then served. an apprenticeship 
at the Morgan Iron Works, New York, 
and was for several years employed in 
John Roach’s shipyard at Chester, Pa. 
After that he went to Chicago and en- 
tered the employ of the Ewart Manufac- 
turing Company in the manufacture of 
link-belting, which line of business he has 
followed ever since. Mr. Dodge is now 
president of the Link-Belt Engineering 
Company, of the Dodge Coal Storage 
Company and the Stair Lift Company, be- 
sides being a director in several other 
concerns. Mr. Dodge’s special mechanical 
qualifications are evidenced by the fact 
that he has taken out considerably more 
than one hundred patents, a number of 
which have proved commercially valuable. 
Mr. Dodge became a member of the So- 
ciety May 21, 1884. He served as manager 
from 1891 to 1894, and has been vice- 
president for the past two years. The 
office would seem to have come to him 
in the regular line of promotion, and, be- 
ing both a fully qualified and experienced 
engineer and an active and successful man 
of affairs, he would seem to be pre- 
eminently the man for the place, and the 
Society should be led into strict business 
ways and prosper under his guidance. 





Annual Meeting of the American Society of 
Mechanical Engineers. 

The forty-sixth meeting of the Amer- 
ican Society of Mechanical Engineers 
opened according to program at the house 
of the Society Tuesday, December 2, at 
8.30 P. M. Owing to the illness of Presi- 
dent Edwin H. Reynolds and his inability 
to attend, the usual presidential address 
was omitted, and instead of that the 
presentation and consideration of Prof. 
Sidney A. Reeve’s paper took place. This 
paper was entitled 
A RATIONAL SOLUTION OF THE PROBLEM OF 

WEIGHTS AND MEASURES.* 
BY SIDNEY A. REEVE. 

This paper is a revival of the scheme for 
reconstructing our system of arithmetical 
notation on the duodecimal basis, the num- 
ber 12 being written as we now write 10 
and the number 144 as we now write 100. 
Students of fundamental arithmetical 
problems are well aware that the number 
12 is a much better basis of notation than 
10, and Professor Reeve explains the ad- 
vantages of 12 in a lucid manner. He 
gives two additional characters which are 
needed, and likewise supplies a new 
scheme of names. He considers the dif- 
ficulty of thinking in the proposed sys- 
tem to be much less than is: commonly 
imagined, for the reason that we already 
think to a greater or less extent in dozens, 
and this is all that is required in connec- 

* Copies of the papers may be had for afew cents each 


by addressing F. R. Hutton, Secretary, 12 W 31st Street, 
New York. 
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tion with the duodecimal system. In fact, 
he considers that the real difficulty is not 
in thinking in the new notation but in for- 
getting to think in the old notation. One 
of the advantages of the duodecimal sys- 
tem which he names, and which we do not 
remember having seen referred to before, 
is that the learning of the multiplication 
table is much simplified. It should be 
noted, also, that the author is not a be- 
liever in the superiority of the metric 
system. 

The author had on exhibition several 
charts showing the simplicity of calcula- 
tions by the duodecimal system and of 
the linear measurements based upon it. 
He showed how easily the workman could 
use it, and explained that he need not 
learn to think in the system except gradu- 
ally and easily, and that, so far as ma- 
chine shops are concerned, the multipli- 
cation table need be learned by those in 
the drawing office only. 

The paper was not adequately discussed 
Several members had sent in notice of 
their intention to discuss it, but they were 
not present, due apparently to the fact 
that the paper was presented the first 
evening of the meeting, before these mem- 
bers had arrived. Such discussion as took 
place consisted chiefly of questions and 
answers between members and the author. 
The author wished especially to know 
whether the Society was disposed to take 
the idea seriously in order to form an 
idea if it was worth while for him to 
follow it further, but he received little of 
the information which he desired. 

WEDNESDAY MORNING’S SESSION. 

The business session of the meeting 
opened in the large assembly rooms of 
the Sturtevant House with Vice-President 
Arthur M. Waitt, superintendent of mo- 
tive power and rolling stock, N. Y. C. 
& H. R. R. R., in the chair. The secretary 
read some extracts from the Council’s re- 
port, which report has been sent out to the 
members, and announced the appointment 
of the following members to represent the 
Society in the John Fritz Medal award: 
Prof. Gaetano Lanza, of Boston; Prof. 
John E, Sweet, of Syracuse; R. W. Hunt, 
of Chicago, and Samuel T. Wellman, of 
Cleveland. 

As a Committee on Standard Screw 
Threads the following were appointed: 
Wilfred Lewis, of Philadelphia; Geo. R 
Stetson, of New Bedford; Geo. M. Bond, 
of Hartford; Chas. C. Tyler, of Pitts- 
burgh, and John Riddell, of Schenectady. 

The report of the Tellers of Election 
was read, showing that fifty Members, ten 
Associates and thirty Juniors had been 
elected. 

The Committee on Rules and Methods 
then made a report through its chairman, 
C. W. Hunt. He stated that in answer to 
requests, twenty-six suggestions had been 
received by the committee from members, 
and that’the following points had been and 
were under consideration: 

Shall dues of Juniors be increased? 
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Shall fees of Life Members be increased 
o1 graded according to age? 

How many adverse votes shall defeat 
a candidate for membership? 

Shall Past Presidents continue to be 
members of the Council? 

How many members shall constitute a 
quorum at annual meetings? 

Shall local groups of the society be 
formed in the various cities of the country 
where deemed advisable? 

He asked that the committee be con 
tinued, as its work was not yet completed 

The matter of the proposed increase of 
dues for Juniors provoked quite a lively 
discussion. It has been shown that the 
dues of Junior members are not sufficient 
to defray the expense of keeping them 
upon the rolls, and Mr. Jesse M. Smih, 
of the committee, offered a resolution de 
signed to call out an expression of opinion 
from the meeting as to what should be 
done about it. Many members gave their 
views upon it, and the general sentiment 
clearly was that it was not advisable to go 
on as now with gray-headed men as Ju 
nior members. Some favored a gradual 
increase of dues up to the full amount of 
other members. Others favored an age 
limit beyond which no Junior should be 
retained on the rolls as a Junior, but 
should then apply for Full or Associate 
membership. Finally it was voted as the 
sentiment of the meeting that the com 
mittee should adopt as part of its report 
a by-law or rule providing for the advance 
of dues or for the transfer by the regular 
methods from the Junior grade to Asso 
ciate or Full at thirty years of age. 

The proposition sent out to the mem 
bers, proposing to change rule 45 so as to 
allow voting by letter ballot, was then 
taken up. It developed that the commit 
tee had not been able to agree upon this 
matter and that Henry R. Towne, be 
cause of this disagreement, had concluded 
that he could be more useful by working 
outside the committee than as a member 
of it. He had therefore withdrawn from 
it, and Prof. D. S. Jacobus had been ap 
pointed in his place. When it came to a 
question of voting, the query arose as to 
whether a proposed amendment, notice of 
which had been given, had to be voted 
upon precisely as proposed, and the chair 
ruled that it need not be, Lut that it 
needed only to be germain or of the same 
general import. It was shown that under 
that ruling three different amendments 
were before the society for action that 
offered by C. W. Baker one year ago and 
slightly amended at the Boston meeting; 
one offered by Fred J. Miller at Boston 
and slightly changed, endorsed and sent 
out by the committee, and finally one of 
fered by Henry R. Towne, designed to 
combine the best points of the others and 
to protect the Society from being flooded 
by proposed amendments, each one of 
which would have to be printed and sent 
out with a blank ballot to each member 
The right of every member to a vote on 
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such a matter having been established. 
After much parliamentary sparring, ad- 
mirably held in hand by the chairman, it 
was finally decided to vote upon the 
amendments in the order of their original 
presentation. This gave the precedence 
to Mr. Baker’s resolution, and the com- 
mittee then abandoned its own resolution 
and voted the proxies held by it (about 
100) in favor of Mr. Baker’s resolution, 
which was thus adopted. The resolution, 
as it stands, however, is only temporary, 
and may or may not be included in the 
final draft of new rules to be presented 
by the committee. It will govern, how- 
ever, the method of procedure and of 
voting upon the new rules to be pro- 
posed. At this point the meeting ad- 
journed to 2.30 P. M. for an extra session, 
the business not having been yet com- 
pleted and the professional papers not 
reached. 
WEDNESDAY AFTERNOON’S SESSION. 

The secretary announced the result of 
the canvass of the election of officers for 
the ensuing year as follows: James M. 
Dodge, president; F. H. Daniells, James 
Christie and John R. Freeman, vice-presi- 
dents; Wm. H. Wiley, treasurer; R. C. 
McKinney, S. S. Webber, Newell San- 
ders, managers. 

Mr. Dodge was escorted to the plat- 
form, gracefully introduced by the chair- 
inan and briefly thanked the Society for 
the honor conferred upon him, promising 
for his part to work conscientiously for 
the best interests of the Society. 

\ resolution was then adopted increas- 
ing the membership of the Committee on 
Rules and Methods to five, and we under- 
stand that one of these additional members 
is to be Gus. C. Henning, while the other 
is to be Henry R. Towne, who had been 
prevailed upon to serve. 

The secretary read an invitation to the 
members to attend the meeting of the Civic 
Federation to be held in New York on the 
8th, oth and roth. 

Following the business session the so- 
ciety took up the consideration of the 


FINAL ReEporT OF THE COMMITTEE Ap- 
POINTED TO STANDARDIZE A SYSTEM OF 
TESTING STEAM ENGINES. 

This is a very voluminous report, of 
-eventy-eight pages, which cannot be satis- 
factorily abstracted here. It gives minute 
instructions for every important feature 
of the test, discusses the calibration of the 
instrument, gives drawings of some forms 
of apparatus which are recommended. 
shows how to combine the diagrams from 
compound engines, explains the use of the 
temperature-entropy diagram and gives the 
forms on which the test is to be reported. 
The code of rules for tests of gas and oil 
engines of 1901 is appended. Accompany- 
ing the report is a fifty-four-pege printed 
discussion of it. 


This report had been so thoroughly 
considered in its preliminary form at pre- 
vious meetings, that it brought out but 
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little discussion, and this consisted chiefly 
of expressions of commendation for the 
excellent character of the report. 

Following this came the presentation of 

Tue Metric SYSTEM. 
BY F. A. HALSEY. 

This paper, which occupies forty-eight 
pages, is too voluminous for even an ab- 
stract here. It is offered as an all-around 
argument against the metric system. The 
argument relates to the great difficul- 
ty and cost of the change rather than to 
the question of intrinsic merit, the argu- 
ment for this difficulty being based largely 
on the fact, which the author claims to 
prove, that the system is, as yet, by no 
means universal in France or Germany, 
which countries he claims are still in the 
transition period. At the same time atten- 
tion is given to the claims of superiority 
for the system, the author’s conclusion 
being that “when it comes to the claim 
that this metric system reduces the labor 
involved in the calculations of every-day 
life enough to be a matter of any public 
moment whatever, it simply is not so.” 

The scope of the paper can be best un- 
derstood by giving its section headings, 
which are as follows: 1. Errors of and 
Misrepresentations by the Metric Advo- 
cates. 2. The Persistence of Old Units 
in German Textile Industries. 3. The 
Persistence of Old Units in French Tex- 
tile Industries. 4. The Persistence of Old 
Units in German Mechanical Industries. 
5 The Persistence of Old Units in Span- 
ish America. 6. Reasons for the Length 
of the Transition Period. 7. The Adop- 
tion of the Metric System Necessitates 
Abandoning Mechanical Standards. 8. 
Examination of the Claims of Superiority 
for the Metric System. 9. The Foreign 
Trade Argument. 10. The Value of Me- 
chanical Standards. ‘11. Analysis of the 
Bill now Before Congress. To these is 
added an appendix containing two sec- 
tions, the first being on The Fundamental 
Importance of the Machine Building In- 
dustry in Modern Life, and the second 
on The Incompetence of Certain Testi- 
mony. 

The author did not read an abstract of 
his paper, but instead made certain de- 
liveries of books and other evidences which 
the paper promised as indications of the 
persistence of old units in countries in 
which the metric system is officially adopt- 
ed. Among other things he had a collection 
of German-made rules containing, in addi- 
tion to millimeters, English, Rhenish and 
French inches, and a copy of Special Con- 
sular Reports, Vol. XVI, containing an 
extended table of foreign weights and 
measures in which, of non-metric units 
used in metric countries, he had counted 
475 and of which Germany claims 112. 

The discussion, to put it mildly, was 
animated. Mr. Southard, chairman of the 
Committee on Coinage, Weights and 
Measures of the House of Representatives, 
and Dr. Stratton, Director of the Govern- 
ment Bureau of Standards, were present 
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by special invitation and were given the 
privilege of the floor. The discussion oc- 
cupied the entire session, a special session 
of Wednesday afternoon and all of the 
evening session in addition. It was opened 
by a written discussion by Mr. Colvin, 
who had examined the last two volumes 
of the government publication, ‘““Commer- 
cial Relations,’ and had found many ex- 
amples of the mixed use of metric and 
native units in consular reports and in 
translations of native publications. 

A large number of letters had been re- 
ceived from manufacturers and others— 
so many as to make it impracticable for all 
of them to be read. Of these the secretary 
sthted that none from manufacturers fa- 
vored the system. 

The first speaker was Dr. Stratton, 
who insisted that the purpose of the bill 
was entirely misunderstood, that he de- 
precated any compulsory legislation and 
that, as a matter of fact, the bill, if passed, 
would not necessitate the making of the 
parts of machinery for the government to 
metric dimensions. 

Dr. Stratton was followed by Mr. South- 
ard, who stated that the bill was intended 
to give the system a trial in the govern- 
ment departments and that it did not in- 
volve compulsion. 

Mr. Miller presented the longest of the 
replies to the paper. He considered that 
the system had spread in use because it 
is good. He referred to the experience 
of Willans & Robinson as showing that 
the English and metric systems could be 
used side by side without difficulty, He 
read opinions from many who had had 
experience with both systems and who 
preferred the metric and said that such 
conclusions showed that the system must 
possess strong advantages. 

Mr. Christie read a long contribution 
explaining his own conversion to the sys- 
tem, and explaining the advantages of the 
system in calculation. Mr. Henning ques- 
tioned many of the facts presented in the 
paper and read the testimony of a civil 
engineer, who had been in South America 
for several years and who testified that the 
system is thoroughly established there 
Mr. Sharpe stated that the adoption of the 
system in business of the Brown & Sharpe 
Manufacturing Company would not help 
their foreign business at all. 

In his closure of the debate Mr. Halsey 
asserted that the claims of Messrs. South- 
ard and Stratton that the bill was not 
compulsory were of no account because 
they were not charged with its interpreta- 
tion for the departments of the govern- 
ment, and that those having charge of 
government purchases could, and natural 
ly would, interpret the law otherwise. At- 
tacking their claim that the law would not 
apply to the parts of machinery made for 
the government and that the only thing 
contemplated is that the leading or ca- 
pacity dimensions of existing machines be 
stated in metric equivalents, he asked if 
it was for this that the Congressional 
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Committee was holding hearings, that the 
Manufacturers’ Association Committee, 
the Franklin Institute Committee and 
other engineering societies were making 
investigations, and likened such an out- 
come of all this turmoil to the mountain 
which in labor brought forth a mouse. 
He contended that the facts of his paper 
showing the adoption of the 
system in France and other metric coun- 
tries had not disproven, nor had 
his proof that the real effective adoption 
of the the abandon- 
ment of all our existing mechanical stan- 
dards, and this he insisted is the price 
which we are to pay for a trifling saving 
of time in calculations. 


imperfect 
been 


system necessitated 


THURSDAY MORNING'S SESSION. 
When morning’s 
opened, the metric question, which had 
been carried over from the preceding day, 
was resumed by the presentation of the 
report of what has come to be called the 
Metric Committee of the Society. This 
report was presented by Charles T. Por- 
ter. As a preamble it sets forth the views 
of the committee very strongly in favor 
of the continued use of the present stan- 
dards, and is very strongly condemnatory 
of the metric system and of the law now 
before Congress, other 
things, that it was “conceived in ignor- 


Thursday session 


saying, among 
ance.” 

Speaking to the motion for the adoption 
ot the resolutions, Gus. C. Henning said 
he hoped they would not be adopted; that 
the case on the other side had not been 
investigated by the Society, and he thought 
it would be a great mistake for the So- 
ciety to place itself on record in such a 
matter without a very careful, full and 
impartial investigation. Fred J. Miller 
said it seemed as though the discussion 
of the question was likely to be intermina- 
ble. He thought the members had for the 
most part made up their minds upon the 
subject as well as they would be made up 
after a week more of argument, and to 
test the matter, as he said, he made a mo- 
tion to lay the resolutions upon the table. 
As such a motion is not debatable and 
after an aye and no vote a rising vote 
was called for by Mr. Miller, the motion 
was carricd by a vote of 36 to 32, and one 
of the most hotly contested and apparently 
most interesting contests to the members 
generally that has ever taken place in the 
Society was thus ended. 

A resolution then offered, based 
upon a suggestion made in the paper of 
Mr. James Christie read the day before 
and directing the Council to appoint three 


was 


members to confer with members of other 
societies, such as the Civil Engineers, Min- 
ing Engineers, Electrical Engineers, New 
York Chamber of Commerce, etc., and to 
report upon the whole question after a 
careful investigation and comparison of 


views. This also was adopted by a rising 


vote of 34 to 26. 
A resolution was also adopted offered 
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by Mr. Towne, which was to the effect 
that since certain technical journals had 
misrepresented the Society's attitude in 
this matter, it was affirmed that the atti- 
tude that had at first been taken with re 
gard to it had not been changed. 

It was objected that the Society had, as 
a matter of fact, never taken any position 
with regard to the merits or demerits of 
the metric system, and that therefore there 
was no position of the Society to be stated 
the went 
through without serious opposition. 


or reaffirmed, but resolution 
The meeting then passed to the con- 

sideration of professional papers, the first 

on the program being: 

THE Otto CYCLE. 
REEVE, 


ANALYSIS OF 
BY SIDNEY A. 


ENTROPY 


This paper calls attention to the advan- 
tages of submitting all heat engine rec- 
ords to the entropy analysis, the writer 
basing his remarks upon the tests submit- 
ted to the society by Professor Kerr in 
December, 1900. Several entropy diagrams 
are shown, and, in order to show that the 
fears of the burdensomeness of the process 
are exaggerated, the author gives at the 
conclusion of the 
ment of the exact method of doing the 


paper a concise state- 
work. 

This was presented by the author, who 
sketched some diagrams upon the board, 
and, in answer to a question by H. H. 
Supplee, said he thought the action de- 
scribed would be the same with such an 
engine as the Deisel oil engine as with 
one operating by explosion at the begin- 
ning of the stroke, as in the Otto. 
APPARATUS FOR OBTAINING A CONTINUOUS 

RECORD OF THE POSITION OF AN EN- 
GINE GOVERNOR AND THE SPEED OF THE 
ENGINE WHICH IT IS GOVERNING. 

BY J. C. RILEY. 

This paper is intended to describe an 
apparatus for obtaining experimental data 
relative to the behavior of engine gover- 
nors rather than results obtained with its 
use, although the results obtained on a 
McIntosh & Seymour engine are included. 
After stating the conditions to be met and 
the difficulties of the problem, the author 
gives an outline description of his appar- 
atus as follows: 

“It produces on a strip of paper, in 
parallel lines, so that they may be com- 
pared, an almost continuous record of the 
position of any part of the governor; a 
record of time intervals of any duration 
even to a small 
record of the angular position of 


fraction of a second; a 
the 
crank, as many times in one revolution as 
may be desired; and an automatic record 
of change in load on the engine, or any 
The records are made by 
chemical 


other event. 
electrolytic decomposition of a 
salt absorbed by the paper whici is drawn 
under a series of recording styles while 
it is still damp. The solution used in this 
work was yellow prussiate of potash and 
ammonium The 
sage of even a very weak current of the 


nitrate in water. pas- 
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briefest imaginable duration, from the re- 


cording style (a piece of steel wire) 


through the paper, produces a clearly de 
fined Prussian 


action takes place only while the 


mark of blue. Chemical 
current 
is passing, so that if the electrical circuit 
through any one of the styles is continu 
ally made and broken, the record produced 
is a series of short dashes separated by 
length depends upon the 


spaces whose 


speed of the paper lime intervals are 


recorded by momentary closure of the cir 
cuit through one style by a seconds pen 
dulum swinging through a globule of mer 
cury; briefer intervals, by rapidly inter 
rupting the current through another style 
by means of an electically driven tuning- 


fork Provided the 


short enough, uniform motion of the pa 


time intervals are 


per is not essential.” 


There was no discussion 
CAPACITY ENGINE-DRIVEN 
ALTERNATORS. 


FLYWHEEL FOR 


BY WALTER L. SLICHTER 


This paper takes up a live sub 


ject, the author pointing out that the di 


very 


rect connected alternating current gener 
ator is sensitive to instantaneous varia 
tions of speed in the engine in a manner 


which has no parallel with other types of 
apparatus. The paper is largely based on 
Mr. Astrom’s paper 
fore the society at its meeting in Milwau 
kee last year, and some of Mr. Astrom’s 

It is pointed out 


which was read be 


methods are reproduced 
that experimental determination of the in 
stantaneous variation in speed of an en 


gine flywheel is a delicate experiment, 
which has met with but little success 
Some of the methods which have been 


tried are briefly described. 

H. E. Longwell presented a written dis 
cussion, in which he said finally that he 
limit to the 
used 


could see no weight of fly 
that 


theoretically ; 


wheel couleé be to advantage 


but that in using very heavy 
taken to see 


wheels care would have to be 


that the wheel was running at its normal 
speed when switches were thrown in, t 
avoid the shocks that would result fron 
the effort to change the rate of move 


ment of heavy bodies suddenly 


Heat RESISTANCE THE RECIPROCAL OF 
Heat CONDUCTIVITY 
BY WM. KENT 


Mr. Kent suggests in this paper that the 


use of heat resistance is much more con 


venient than that of heat conductivity in 
connection with heat insulation, especially 
for cold storage warehouses The chief 
advantage lies in the fact that in con 


sidering a number of substances acting in 


whole can b« 


that of the 


series, the resistance of the 


obtained by adding together 


parts, while the conductivity cannot be so 


treated. The case is, as he points out, 


analogous to the case of electrical resist 


ances. A table of conductivity and resist 


for several insulating substances 1 


presented, and the writer suggests that in 


ance 


future engineers who have occasion to 
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make tests involving heat transmission 
adopt a standard for expressing heat re- 
sistance. The subject is of large impor- 
tance in connection with refrigerating 
work and the author hopes that future 
experimenters will report their results in 
the manner which he suggests. 

There was no discussion. 

A Forty-Four Foor Pit LATHE. 
BY JOHN M. BARNAY, 

This paper describes a lathe specially 
designed for the largest and heaviest elec- 
trical machinery and installed in the works 
of the Bullock Electric Company, of Cin- 
cinnati. The face-plate of the lathe is 30 
feet in diameter, built in twelve segments 
and the drive is by a paper friction roll in 
contact with the rim of this face-plate, 
the power being supplied by a 75 horse- 
power electric motor. The estimated 
weight of cast iron in the lathe is 480,000 
pounds. It swings 44 feet on the centers 
with a maximum width of 12 feet. The 
main bearing is 48 inches in diameter and 
the rear bearing 22 inches. The feed 
mechanism is driven by an independent 
motor. An outboard bearing is provided 
for long mandrels and boring bars. An 
interesting part of the installation was the 
providing of suitable foundations for the 
mass to be sustained. 

The paper was not discussed, but the 
lathe was interesting to the members, and 
many questions were asked the author 
about it, in reply to which he said that 
the lathe had taken cuts at the rate of 
64% cubic inches of iron per minute and 
that it was computed that to do this re- 
quired the transmission, through the gear- 
ing, of 32% horse-power; that the data 
given by Prof. Goss would indicate that 
such gearing could not transmit more 
than 1 1-12 horse-power. The motor driv- 
ing the lathe could supply 75 horse-power 
at 750 turns per minute, and its speed is 
variable in the ratio of 1 to 7.3; the horse- 
power being variable directly in propor- 
tion to the speed. Mr. Supplee said that 
he felt quite certain that much higher duty 
could be gotten from paper friction drums 
than the rules laid down would give, as 
shown particularly in sawmill machinery, 
but he considered speed to be a very im- 
portant feature. 

Finer ScREw THREADS. 
BY CHARLES T. PORTER. 

Mr. Porter presents a scheme for an 
entire series of screw threads much finer 
than the present standard. The angle of 
60 degrees is retained, but the sharp 
corners of the thread are rounded and fil- 
leted all to the same radius of .0045 inch. 
A table gives the threads for all sizes from 
14 inch to 6 inches, with various related 
particulars, diameters at bottom of thread, 
areas and relative increase of area. The 
number of threads to the inch is: For 4% 
inch, 24 instead of 20; 1 inch, 16 instead 
of 8; 6 inches, 6 instead of 214. The per- 
centages of increase of area at the bottom 
of the thread range from 11 per cent. to 
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above 20. Diagrams also show the changes 
of thread angle with the change of pitch. 

Mr. Christie said that in bridge work 
finer threads than those called for by the 
standard had been found advisable, as 
the standard threads showed too much 
tendency to work loose by vibration. It 
was the practice of the Pencoyd Iron 
Works, to make the threads on all bolts 
from 14 to 6 inches diameter, uniformly 
6-inch threads per inch. 

Mr. Porter said he had never heard 
what the objection was to finer threads 
than the standard ones, and in reply to 
this Mr. Miller said he believed the adop- 
tion of the present standard was a com- 
promise between many different consider- 
ations, and that it had been shown by ex- 
perience that where a bolt or nut must 
be removed and replaced often, the thread, 
if fine, wore out much faster than if 
coarse, and that since some bolts finally 
fail in that way, that circumstance had 
to be taken into account, as well as the 
mere maximum strength of the bolt to 
resist a pull. 

Tue Use oF A SURVEYING INSTRUMENT IN 
MACHINE SHOP PRACTICE. 
BY CHARLES C. TYLER. 

This interesting paper describes a spe- 
cial instrument and appurtenances em- 
ployed in the machine shop operations 
incident to the building of eight . 5,000- 
kilowatt generators for the Manhattan 
Railway Company, of New York, by the 
Westinghouse Electric & Manufacturing 
Company, of Pittsburgh. The stationary 
element, or armature, of each of these 
was made in six sections, the bore being 
approximately 34 feet. The revolving ele- 
ment, or field, consisted of many pieces, 
the diameter being 32 feet over all. For 
machining and assembling these, and also 
for the bed and yoke, a large floor-plate 
was first provided, 48 feet by 176 feet, 
and the actual work was done by large and 
powerful “portable” tools, while the set- 
ting, adjusting and testing were done by 
the instrument described. This was a 
dividing and leveling instrument of special 
construction and of minute accuracy, in 
connection with which was a center col- 
umn for mounting the instrument, a center 
gage, a straight-edge, several specially 
ruled targets, a surface gage and other 
small tools. The paper describes in detail 
the operations involved in setting and 
machining several pieces of work. The ar- 
rangement has been in highly successful 
use for more than two years. 

Much interest was shown in this paper, 
and it led to the relation of experience 
with engineers’ transits, levels, etc., in the 
leveling and setting of shafting, engines 
and other machinery by Messrs. Fowler, 
Henning, Miller, Boyer, Christie and San- 
guinetti. Many of these experiences had 
been had many years before, and it was 
this perhaps which led the author to think 
that an attempt had been made to show 
that the whole subject was ancient history. 
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It was true, however, as he said in clos- 
ing, that none of those who spoke cited 
cases wherein such an instrument had been 
used for locating portable tools for opera- 
tion upon large pieces of work or where 
an accurately divided circle had been used 
for locating joints in built-up work. 

Girt PRoposITIONS FOR PAYING WORKMEN. 

BY FRANK RICHARDS. 

This paper is a direct attack upon the 
Premium Plan, the Bonus System and sim 
ilar schemes for paying workmen. It deals 
principally with the premium plan, assum- 
ing that it has had the most extensive 
application, and works up a concrete ex 
ample showing what the workman receives 
under day work, piece work and the pre 
mium plan, The writer’s position is that 
the worker should be paid exactly accord- 
ing to the amount of work done, and fo: 
the last piece as much as for the first. 

The paper brought out a great deal of 
discussion from those who favored the 
various systems criticised, and though lit- 
tle that would be new to our readers was 
brought out it was evident that there were 
many present who were staunch friends 
of the Premium System of Mr. Halsey and 
who do not hesitate to avow their ad- 
herence to it. In fact, Mr. Norris, of 
Cincinnati, said that if the author had 
taken the pains to study the Premium Sys- 
tem and to make some comparative figures 
based upon it he thought that much of 
the paper would not have been written. 
Tue DEFLECTION oF BEAMS BY GRAPHICS. 

BY WILLIBALD TRINKS. 

There is a growing recognition of the 
fact that machinery should be designed 
with a view to the rigidity of its parts 
rather than their mere strength. Unfor- 
tunately, however, while the calculations 
of strength are comparatively simple, 
these for stiffness are in many cases ex- 
tremely complex and this paper is an ex- 
planation of graphical and semi-graphical 
methods which are, comparatively speak- 
ing, simple. Three such methods are 
shown, one of which involves the use of 
the planimeter. 

There was no discussion. 

As this was the last of the papers that 
had been set down for this session, and 
as there remained some time which could 
be used, it was devoted to the discussion 
of the first of the topical questions: 

SMOKELESS COMBUSTION. 

Mr. Henning described the Langer sys- 
tem of smokeless combustion as in use in 
a large power plant in Vienna, where the 
requirements as to smokelessness were 
very strict and heavy penalties were in- 
flicted for any violation of them. The 
essential feature of the system as described 
was a jet of mixed air and steam which 
was injected into the furnace. When this 
was stopped, as an experiment, smoke al- 
most immediately began to issue and as 
promptly ceased upon the resumption of 
the jet. 

E. P. Bates described some experiments 
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made in St. Louis after the passage there 
of a smoke ordinance. He said that in 
one case the owner of a plant had offered 
to give to the engineer all the coal he 
could save by smokeless firing. In this 
case no change was made in the furnace, 
but simply the engineer saw to it that the 
firing was done in a very different manner 
from what had previously prevailed. The 
coal was poor and it had been the prac- 
tice to cover the entire fire with a deep 
filling of it at every firing. The furnace 
was of course very much reduced in tem- 
perature, and there was abundant smoke. 
The new method was to fire the coal in 
front and let it coke there and then push 
it to the back, supplying a little more in 
front to take its place. There was only 
a little gray color shown at the top of the 
stack—entirely unobjectionable, and the 
engineer received for saving coal about 
$14 per month over and above his regular 
wages. 
VISITS TO POWER-HOUSES. 

On Thursday afternoon a large number 
of members of the Society visited by in 
vitation the three greatest power-houses of 
the city, those of the Manhattan Elevated 
Railroad, the Interurban Street Railway 
and the New York Edison Company, 
free tickets of transportation being 
furnished by the Interurban company 
upon those of its lines which were avail- 
able, The members went at their own 
convenience within the specified hours, and 
as they arrived at either of the houses 
they were escorted in groups of six or 
eight by fully informed and courteous 
guides through the entire building, and 
everything was shown and explained as 
fully and freely as possible. 

The annual President’s reception was 
held as usual at Sherry’s, Thursday even- 
ing, and in the language of Lincoln, for 
those who like that sort of thing it was 
the sort of thing which they like. In 
former years the Society has been imposed 
upon at these receptions, and, to avoid this, 
admission this year was strictly by ticket. 
As a result there was appreciably less 
crowding than in former years. 

FRIDAY MORNING'S SESSION. 

The session of Friday morning was 
opened promptly on time by the presenta- 
tion of a paper on 

Rorary Pumps. 
BY JOHN T. WILKIN. 

This paper has chiefly to do with the 
two-lobe cycloidal pump, with the con- 
struction and appliances of which the auth- 
or is most familiar. While he advocates 
the use of rotary pumps for the purposes to 
which they are adapted, he protests against 
their misapplication, the latter having con- 
tributed largely to their unpopularity 
with engineers in recent years. When ap- 
plied to elastic fluids this type of blower 
is specially adaptable to gas _ works, 
pneumatic tube transmission (either vacu- 
um or pressure), foundry cupolas, smelt- 
ing furnaces, knobbling fires, sand-blast, 
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burning oil fuel, etc. It is out of place 
for differences of pressure of more than 
5 pounds. The conditions upon which 
efficiency depends are specified and some 
instances are cited of the highly satis- 
factory use of this type of pump for the 
raising of water, one being mentioned with 
a capacity of 25,000 gallons per minute 
with a lift of 31 feet. As the delivery 
of the pumps while constant is not uni- 
form, air chambers of considerable ca- 
pacity are a necessary accompaniment. 

The author placed on exhibition a model 
of his pump and read his paper in abstract 
only—a practice which, by the way, was 
followed at this meeting to a greater ex- 
tent than heretofore, to the great relief of 
many. In the discussion Mr, Lane asked 
about the effect of scour on the working 
parts, to which the author replied that 
because the point of contact of the impel- 
lers is in constant motion the action is 
distributed over their surface. In the 
Southern rice fields, where the pumps are 
in large use, and where the water is clean, 
the scour is imperceptible after three or 
four seasons of work. 

Professor Kingsbury asked for informa- 
tion regarding the superiority of the cy- 
cloidal impeller which the author uses over 
the involute form. He had looked upon 
the latter form as superior because, being 
truncated, a larger surface of contact was 
possible. To this the author replied that 
any curve which, like the involute, re- 
quired to be truncated involves compres- 
sion spaces like those of gear pumps. In 
pumping liquids at high speeds the action 
of the liquid in escaping from these spaces 
brings about a very severe scouring action 
from which the cycloidal form is free. 

Mr. Henning asked if the one line of 
comtact of the cycloidal form of impeller 
is sufficient for holding the water, to which 
the author pointed out that while the con- 
tact is mathematically a line only, the 
closeness of tangency of the curves is such 
as to give practically a surface of contact. 
Mr. McBride referred to the insufficient 
provision against end wear in most rotary 
pumps, to which the author replied that 
the form of his impellers gives ample sur- 
face. 

The next paper to be taken up was 

A Fitinc System For OFFICE USE. 
BY HENRY M. LANE. 

This is an account of a system of filing 
catalogs and other matter which it is de- 
sirable to preserve for reference. The 
material to be preserved is filed as most 
convenient, according to size and shape, 
being all marked for shelf and section 
where it is located, and a complete card 
index being kept in the now familiar way. 

The author explained that the system 
described was the result of several years 
of effort to perfect a system, and of the 
use of other plans. As compared with 
the Dewey system which he had tried, it 
had the advantage of a much smaller 
amount of vacant space and greater facility 
of reference. Mr. Fowler remarked that 
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the system shown is substantially the one 
which he has in use. Mr. Crosby called 
attention to the fact that the usual letter 
file, by filing letters in accordance with 
their signatures, ignores their subject mat 
ter, and he considered a subject matter 
card index a very desirable addition to 
a letter file) Mr. Partridge stated that 
the proper rule regarding all files and in 
dexes of this class for large establishments 
was to permit anyone to remove matter 
from them, but to allow but one person 
to replace it. Mr. Supplee explained a 
practice of the Engineering Magazine i 
connection with their Index of Enginee: 
ing Literature, which is to serially numbe1 
the backs of a set of cards with a num 
bering machine before sending them to the 
printer, to facilitate their rearrangement 
in case of their being “pied.” 

Following Mr. Lane’s paper came 
AN ANALYSIS OF THE COMMERCIAL VALUE 

oF WatTeR Power PER Horse 
Power PER ANNUM. 
BY A. F. NAGLE. 

In this paper the author outlines the 
principles and methods which he _ has 
followed in estimating the value of water 
powers when streams have been diverted 
for the water supply of towns. He formu 
lates his studies under three theorems, as 
follows: 

Theorem 1. The value of water power, 
when of ample capacity for a specific pu 
pose, does not exceed the cost of what a 
competing power (steam or gas engine) 
can be installed and operated for at the 
same locality. 

Theorem 2. When a water power is in 
sufficient for a specific purpose, due to the 
varying flow at different seasons of the 
year, and its limited amount, then its value 
is reduced from that established by Theo 
rem I, by the cost of (installing and) op 
erating a steam plant to make good this 
insufficiency. 

Theorem 3. The ‘“damages’’ to be paid 
annually (or capitalized at — per cent. if 
made in one payment) for a given amount 
of diverted water power is the value of 
the water power as found by Theorem 2, 
plus the depreciation in the value of the 
remaining water power. 

Mr. Rockwood contended that the auth 
or did not grasp the seriousness of the 
problem. He objected especially to Theo 
rem 1 because the problem is to deter 
mine the actual value of the water power, 
not the value which it may not exceed 
He objected that, in general, the author's 
statements are loose and convey only gen- 
eral impressions. The problem is, he ex- 
plained, in all cases looked at from three 
different standpoints—those of the lawyer, 
the engineer and the business man, and of 
these the views of the last has always the 
greatest weight with the courts. He sug 
gested that in place of calling upon the 
civil engineer for an estimate of the rain- 
fall of the water shed the water wheel may 
be made to serve as a meter and thus de- 
termine the real amount of water used, 
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and he exhibited a photograph of an in- 
tegrating instrument which had_ been 
worked up by Professor Charles Allen 
from suggestions of his own for continu- 
ously recording the amount of power de- 
veloped by a wheel. The instrument rec- 
ords the effects due to varying gate open- 
ings, the varying head of water an‘ the 
varying efficiency for different gate open- 
ings. Mr. Lewis objected that the instru- 
ment took no account of the variation in 
the flow of water due to the obstruction 
of the wheel by anchor ice in winter. 

The next paper to be taken up was 
CENTRIFUGAL MACHINES AND THEIR USEs. 
BY BARTHOLOMEW VIOLA. 

The writer goes but little into the theory 
of this interesting class of machines, con- 
fining himself to descriptions of machines 
in actual and general use and to the details 
which adapt them to widely different lines 
of service. The machines are used for 
separating juices, liquids, etc., from solids, 
liquids of different specific gravities from 
each other and for clarifying liquids or 
separating from them the contained inert 
matter. The most perplexing problem in 
the centrifugal machine is the balancing 
of the basket and its load. Provision must 
be made for permitting the rotating basket 
and its contents to find and adjust itself 
to its own center of gyration, and for this 
various devices have been employed, the 
machines treated of in the paper being 
of the Weston type, some driven from 
above and some of them from below the 
basket. The means of driving with the 
imperative conditions to be satisfied are 
treated of, and, besides the belted ma- 
chines, those directly driven by steam en- 
gine, electric motor or Pelton water wheel 
are shown in numerous cuts, The paper 
is a valuable compendium of diverse in- 
formation concerning centrifugal machines 
with little matter challenging discussion, 
and there was but little discussion. Mr. 
Kent objected that the formulas contain 
certain constants of which no values are 
given and without which the formulas have 
no value. 

The next and concluding paper of the 
session was 
A New Ot TestinG MACHINE AND SOME 

or Its RESULTs. 
BY ALBERT KINGSBURY. 

The two important properties of lubri- 
cating oils or greases are viscosity and 
body; these are discussed in the paper, 
and the machine described provides for the 
testing of lubricants for each of these 
properties independently. The machine 
resembles an‘ upright drill in general ap- 
pearance. The test journal has a vertical 
axis, and it is suspended from the spindle 
by a flexible coupling, It runs between 
two opposed bearings in a cylindrical case 
which may be filled with oil for the tests 
which require that condition. The load 
on the bearings is provided by a helical 
spring with screw adjustment and means 
for quickly applying or releasing the load. 
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The case and attached parts are borne 
on a hollow vertical spindle turning free- 
ly in a sleeve supported from the frame 
of the machine. These suspended parts 
turn freely to a position where the torsion 
of the suspension wire balances the fric- 
tion of the test journal and the angle of 
torsion is read from a graduated disk. 
Provision is made for a thermometer and 
also for heating by a Bunsen _ burner. 
Diagrams and explanations are given of 
numerous tests with interesting and valu- 
able results; tables also are given of se- 
ries of body tests of lard oils and engine 
oils. 

The discussion was opened by a written 
communication from Dr. Thurston, who 
complimented tlhe machine in the highest 
terms, He referred especially to the uni- 
formity of the results and to the phenom- 
enally low coefficients of friction obtained, 
as well as to the fact that in the use of 
the machine but one condition was varied 
at atime. To this the author replied that 
the results are due to the vertical position 
of the spindle, which permits oil bath 
lubrication, and to the fine fitting of the 
acting surfaces. 

Following the reading of papers, the top- 
ical discussions in relation to which sev- 
eral contributions in print had been dis- 
tributed with the papers were taken up. 
The first of these related to the question: 

Has any term ever been suggested to 
discriminate between the elastic resistance 
offered by a body to a force tending to 
change its shape and that offered by the 
same body to a force tending to change 
its volume? How much of the latter kind 
of elasticity has India rubber? 

To this Mr. Miller had contributed some 
remarks based on a piece of experience 
with a rubber spring which was enclosed 
in a closely fitting iron shell and which, in 
consequence, possessed no elasticity. When 
a helical spring was subsituted for the 
rubber spring, the difficulties vanished. 
Mr. Henning remarked that all solids were 
incompressible and noted the common er- 
ror in the use of language by which what 
are properly thrust tests are called com- 
pression tests. Mr. Hale noted the two 
kinds of elasticity, of which the one due 
to change of form he called shearing elas- 
ticity. He noted the difference between 
the common and scientific ideas upon the 
subject, among them the fact that sub- 
stances which in common language are 
the most elastic are in scientific language 
the least so. Mr. Supplee called attention 
to a form of tube expander which utilized 
the incompressibility of rubber. The ac- 
tion is very like that of an hydraulic press, 
the rubber taking the place of water, and 
the chief difference being that the rubber 
requires no packing. Mr. F. H. Richards 
stated that it is practically impossible to 
obtain rubber which did not contain air 
bubbles, the action of which is to give a 
false appearance of change of volume. He 
had examined hundreds of specimens with 
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a microscope and had found none which 
did not contain air bubbles. 

The next topical discussion was upon 
the question, ““What has been your experi- 
ence with oil burners?” Mr. Wilcox stated 
that the Southern California division of 
the Santa Fé Railroad burn on all their 
locomotives crude oil having an asphaltum 
base which costs one dollar per barrel. 
The appliances used are described in some 
detail. Mr. Arnold considered that the 
essential factors in an oil burner which 
should not produce smoke when used un- 
der steam boilers were complete atomiza 
tion of the oil and complete combustion 
before the products of combustion entered 
the tubes. Professor Williston had found 
little or no difference between different 
kinds of burners. He considered that the 
essential features for the successful burn- 
ing of oil lay in the furnace and not in the 
burner. Heated air should be admitted 
freely to the furnace. He promised to 
supply drawings of a successful furnace 
Economically it is seldom that oil 
is cheaper than coal. The _ increased 
insurance rates alone usually prohibit its 
use. He considered that one of the best 
applications of oil fuel to boilers was in 
connection with soft coal. A small sup 
plementary oil fire will maintain the tem 
perature of the furnace at a point which 
will prevent the production of smoke by 
the coal. Much interest was shown in 
this statement and fuller particulars were 
asked for. Other speakers corroborated 
the statement that there was little differ 
ence in burners and that the real problem 
lay with the furnace, as well as the one 
that a small supplementary oil fire would 
suppress smoke from soft coal. Mr. Wil 
kins called attention to the amount of 
steam required for atomizing the oil and 
stated that an air jet at low pressure was 
much more economical than steam. Mr. 
Supplee called atention to the large amount 
of information on this subject which is 
contained in the last report of Admiral 
Melville. 

The next subject was Separating Oil 
from Exhaust Steam. In a written dis- 
cussion Mr. Yaryan called attention to a 
separator described at page 945, Vol. XXI, 
of the Transactions as an entirely satisfac- 
tory device. Mr, Ekstrand had found that 
with all devices the amount of oil that can 
be separated decreases as the temperature 
of the steam increases. He had described 
all the separators which are offered for 
sale and had adopted tanks filled with 
charcoal, coke, hay or other filtering ma 
terial, which he has found entirely satis 
factory. Mr. D. J. Lewis stated that it is 
essential that the baffle plates of separators 
using them should be periodically cleaned 
by boiling in a solution of soda and potash 
New separators work well for a time and 
then fail, but their original efficiency can 
be restored in this manner. Mr. Bates 
had had little trouble in separating oil 
from the exhaust of ordinary engines, but 
had found it impossible to treat the ex 
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haust of Westinghouse engines success 
fully. The oil and water in the crank case 
appear to form an emulsion which reaches 
the exhaust through the packing and 
which the separator will net treat success- 
fully. To this Mr. Lewis replied that with 
the Westinghouse engine it was necessary 
to clean the plates about twice as often 
as with other engines and that with this 
precaution the difficulties vanished. He 
remarked also that the separator should, 
for the best results, be placed between 
the engine and the feed water heater. 

The last topical discussion was upon the 
subject of Tempering and Annealing 
Steel. 

In a written discussion Mr. H. P. Jones 
referred to the controversy between pro- 
ducer and consumer as to which should 
anneal tool steel and to the injury to the 
steel by contact with the furnace gases 
when heating. Apart from surface oxida 
tion he considered this to be of little im- 
portance. He described methods which 
he had followed with much success in 
annealing tool steel. Mr. Markham re 
ferred to experiments which he had made 
to determine the temperature at which 
annealing effects begin and considered this 
to be at about 175 degrees Fahr. He dis- 
tinguished between brittleness and hard- 
ness and believed that they were not af- 
fected ahke. Mr. Oberlin Smith consid- 
ered the hardening effect to be due to the 
suddenness of the cooling and that this ex- 
plained why oil would harden’ small 
masses, but not large ones. The conduc- 
tivity of the oil is sufficient to reduce the 
temperature of small pieces with sufficient 
suddenness, while it is not sufficient if the 
pieces are large. Some high carbon steels 
in large masses require a heavy stream of 
water to harden properly, although in 
small pieces they will harden by simply 
plunging. Mr. W. S. Rogers related an 
experience in which a lot of hardened 
work had been rejected by a government 
inspeetor because, under the microscope, 
it showed incipient fire or hardening 
cracks. He sketched upon the blackboard 
a hardening tank which he had found de 
scribed in some papers left by the late 
Geo, F 
pletely overcome the difficulty. The tank 


Simmonds and which had com- 


was rectangular and had a partial partition 
across it extending from the top to a few 
inches below the surface of the brine. 
On one side of this partition oil was float- 
ed on the top of the brine. The articles 
to be hardened were placed in a wire bas 
ket with a long handle and were plunged 
into the side which did not have the oil 
The basket and its contents—still sub 
merged—were then carried across the tank 
and raised by the handle until the basket 
was within the mass of oil. Mr. Woolson 
remarked that cutlery manufacturers in 
order to vary the temper of their products 
maintained all conditions constant except 
the degree of heat to which the blades were 
raised 


This completed the discussions, and 
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Secretary Hutton, referring to a decision 
of the Council that monthly reunions be 
held at the Society house during the com- 
ing winter, stated that while the date of 
the first one had not been determined, the 
subject for discussion would be the in- 
tegrating apparatus for water wheels, 
which had been described by Mr. Rock- 
wood in the discussion of Mr. Nagle’s 
paper. He also asked for authority to 
prepare the usual set of resolutions of 
thanks for those who had contributed to 
the success of the meeting, which was 
granted. 

Mr. Kent then arose and stated that 
the position in which the action of the 
Society in tabling the resolutions of the 
Metric System Committee had left that 
matter was unsatisfactory to many, and 
offered some resolutions directing the 
Council to submit the matter to a mail 
ballot among the members. Mr. Miller 
offered as an amendment that the paper 
by Mr. Halsey and the discussion on it 
be put in permanent form in type and be 
distributed among the entire membership 
at the time the vote is asked for. The 
resolution led to some vigorous discussion. 
The tradition of the Society against en- 
dorsing anything was appealed to, and in 
reply Mr. Halsey stated that he had no 
doubt the tabling of the resolutions of the 
committee would be misunderstood at 
Washington, as the action taken last spring 
had been, and that it would assist the pas 
sage of the measure. 

Mr. Miller said that misunderstandings 
by those who would not take the trouble 
to look up the records were unavoidable 
Nevertheless he believed it was right that 
the members of the Society, who were al 
most infinitely more interested in standards 
of measurement than the members of any 
other engineering association, should ex 
press their individual opinions upon it 
Che resolution was adopted without seri 


OuUus opposition 





Echoes from the Oil Country. 

Among the responsibilities that fall to 
the lot of the man running a country job 
shop is the one of determining just what 
to do on a job. Sometimes the job is 
hardly able to stand the necessary repairs ; 
at other times the owner may want some 
things done and not want others really 
more important. Occasionally the orders 
will be to fix something already good 
enough, while another part that needs fix 
ing will not be mentioned. Of course if 
everything does not go satisfactorily the 
shop is held to blame, and at least suffers 
in reputation, if not blessed with a row, 
before the bill is paid. 

If there is a place on the earth that 
needs a variety of foremen with diverse 
gifts worse than the general job shop I de 
not know where to find it; not just now 
at least. If all the other shops go to get 
ting them I suppose we will be compelled 
to fall in line and do the same. As it is 
now, every man has to be a mixture of 


iSol 


most of them, while the “boss” has t 
have some of all of them and some of a 
whole lot more kinds that are needed in 
the office and drawing-room. No wonde 
some of us have such small quantities ot 
some of the ingredients 

If a man had to put some of all the ele 
ments into a quart cup he would hardly 
expect to have a full quart of any one ot 
them, yet if that quart cup was the only 
place he had to put them and he wanted 
some of each, he would have to put up 
with it or get more cups. Some men have 
a faculty of packing more into their cup 
than others and of packing it in such a 
way that they can always get it out at 
short notice when wanted and make it go 
a good ways when they do get it out 
Those are the best we can get at present, 
although we like to have an idea as to 
what elements predominate 

The fellow that can do everything some 
way is bigger potatoes:-and more in a hill 
with us than the one that is a world beater 
at one thing and good for nothing else 
even if some of his ways are about as poor 
as ways can be; because, on short jobs 
it often takes less time to push a job 
through by the first way thought of than 
it does to find out the best way, and a 
man who thinks of a way can generally 
do it that way, while it might be hard to 
explain and get him to understand and d 
it the best way. Just as a poor tool in the 
hands of a friend may do better than a 
good one in the hands of one who ts not 
a friend to it 

The man pushed that old drill press tox 
hard and the belt came off. It was quite a 
ways from the line shaft to the bottom of 
the drill press and the belt seemed tight 
enough when put on without being crossed 
even if it did run the drill backward 

It may seem odd to you that a man 
would try to make a drill cut running 
backward, but put a man in a place where 
he feels he does not belong and let him 
know that he is doing very poor work and 
very little of it, and he is apt to lose hi 
head and do all sorts of absurd things 

After getting the drill in such shape that 
a lot of grinding was necessary, the mar 
went to the grind-stone and a cub came 
along with a piece he had to drill a hok 
in This cub didn’t know much about 
machine shops or drill presses, or any 
thing else mechanical, for that matter. It 
didn’t seem odd to him to find that pres 
running backward (although the othe: 
When his dril 


wouldn't cut (a flat one, fortunately), he 


one ran the other way) 


slipped over to the back side of the grind 
stone and ground it the other way and 
had his hole drilled and was gone before 
the man returned. He wanted a hole in 
that piece and he got one in 

The boy had to produce the drill he had 
used to show he was honest in his part of 
it, while the man never succeeded in con 
vincing anyone that he was a_ jobbing 
hand, even if he had tried that drill both 


hard and easy. fast and slow, while he 
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was burning the end off it with the press 
running backward. 

He had taken the drill to the 
as proof that the stock was too hard to be 
drilled, without knowing what was wrong 
Blaming someone for changing the belt 
hardly established his reputation as a me 


foreman 


chanic 

That boy had in him the making of a 
good jobbing hand. Results were what he 
was after 

“Here, Tommy, patch this piece. Di 
the best you can; I haven’t time to show 
you anything or help you just now. A 
man’s waiting for the job over there and 
I must finish it.” 

A-half hour later and Tommy was still 
staring at the job blankly, without having 
make a start. 

“Hello, lad, why don’t you push that job 
along?” 

“T couldn't think of the best way to get 
at 1.” 

“What did you wait for the best way 
for? ’Most any way is ahead of doing 
nothing. You should have had it done by 
this time.” 

“Well I 
do it.” 

“Why didn’t you drill a couple of holes 
in a piece of iron and mark the broken 


I couldn't think of any way to 


pieces, or clamp the iron and the pieces 
together and drill through both, or drill 
and rivet the iron to one side and then do 
the other side, or drill up the casting and 
then mark off the patch?” 

“It’s awful easy for you to talk and tell 
all of these things. You know all these 
things because you're the boss.” 

“T suppose think stuffed 
the knowledge of these things down my 
throat, like I’ve seen country people stuff 
ing turkeys they were fattening. Know 
mg things may make a machinist out of 


you someone 


you some day, but being a machinist or a 


‘boss’ either won't make you know 
things.” 

On the ordinary jobs that come up a 
good jobbing hand does not like to have 
the foreman tell 


He generally has ideas of his own, 


him how he must do a 
job. 
and as long as his results are good it is a 
good plan to let him use them. By sav 
ing the foreman’s time planning, his way 
will pay, even if not quite as speedy as 
some other ways 

I see mention several times lately of the 
combination of jobbing and manufactur 
ing, which shows that others are wading 


through some of the same experiences that 


| have had [ have some very strong 
opinions on these subjects, and feel confi 
dent that those who have worked and 


planned over the same ground will  b« 


found sharing them with me. In running 
a job shop I have always found it neces 
sary to haye something to fall back on, t 
fill in the time with. We have bought and 
repaired old engines and pumps, built new 
engines, run a junk yard and rebuilt or re 
peired anything worth it that came in te 


us among the old stuff 
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If you call that kind of work manutfac- 
turing, then I would give a rule as fol 
lows: “When running a shop on job work 
always have something on hand to manu 
facture as you have opportunity.” 

This is a very good rule, and a little 
examination will show that it, or one very 
is in very general use among 
but it 
sometimes something that at 


much like it, 
successful job shops, will also be 
found that 
one time has been used to fill in gets to be 
in such demand that a regular business 1s 
built up. 

When this business gets to where it 1s 
really manufacturing, then another condi 
tion of affairs has to be provided for, and 
under these conditions the problem can 
best be worked by a different rule. 

My rule for such a state of affairs is 
this: “When manufacturing, never do a 
bit more jobbing than you nave to.” 
To the man who has “been there” these 
rules do not need any explanation, and 
most of those with shop experience can 
understand the former one without trouble. 
The latter one may not be so clear; but 
let us see how things work. 

Just imagine you are in a shop building 
“corn-shellers.”” We have one blacksmith. 
All he has to do is to keep up all of our 
tools and repairs and the same for the 
foundry, and do the forgings for the corn 
shellers. There isn’t work enough for two 
blacksmiths, but really too much for one; 
yet by dint of hard work he manages t 


squeeze along. 

Now here comes a little job 
job might be worth $5, or perhaps $6; but 
blacksmith 


The whole 


there is about two hours of 
work necessary, and the rest of it would 
take my very best man who does my fine 
work 

\ job shop that can make one and a 
half dollars real profit on that size job 1s 
a good one, but even if it was all profit | 
would still be a loser. To come out even 
on that job, I would pretty nearly have 
had to charge all the time and expense of 
us all on that job, and then wouldn't the 
to get the 

Is there 


fur have flown when I tried 
pay for it; but consider a little 
any reader who can do the jobbing with 


the least valuable men and with the tools 
that have the least to do in his shop? If 
there is, he should make himself known 
for he certainly deserves both riches and 


Or is there one who keeps his real 


fame 

good jobbing hands on unimportant work 
so that they can be used on these “out 
side’ jobs whenever wanted? If so, who 


pays for the difference between what they 


are worth on that and what they would 
be worth at their best? 
Another thing about jobbing It is 


nearly always in a hurry—I knew a jol 
that wasn’t, once; but that belongs in an 
other place—and has to have the right of 
way. Ina small shop it has to go to the 
tools that will handle it, without regard to 
whether the men running them are com 
If not, some 


petent to handle it or not 
else the fore 


one else must be put on, or 





Igo2 


December 11, 


man has to stay by it. How would you like 
to collect for two men’s time on a lathe on 
a job when the owner of the job will 
“kick” for 45 cents an hour if you charge 
him 50 cents? 

A jobbing shop can do lots of 
and gen 
both 


work 
for filling in that are not “jobs,” 


erally has to do it to make ends 
meet; but if there is a real manufacturing 
shop in this country that ‘“‘hankers” after 
the regular run of jobs that come to a jol 
shop in this section, I would very much 


like to know where it 1s, as [ shall surely 


‘put it on my calling list 


Don’t confuse the “contract” shop that 
takes contracts for all sorts of big jobs 
with our “‘jobbing’’ shops, where things 
will run about like this: 

“Bore out this cylinder and put in a 
new bull ring and a couple of snap rings.”’ 

“All right; you can have it to-morrow 
morning.” 

“How much will it cost to put a handle 
on this coffee mill?” “‘Twenty cents, and 
it will be ready in half an hour.” 

“T want a new brass ‘liner’ on this pump 
plunger and I want to take it out with 
me after dinner.” “It will be ready by 2 
o'clock.” 

“Say, Mister, can you grind these skates 
for me right away?” “Sure, sonny.” 
“And then grind up these shears and this 
butcher knife. I'll get them after ’while.” 

“Send a man up Calaboose run quick 
That confounded water pump that is sup 
plying the drillers is bucking, and they 
cost me $14 a day, and I’ve got to get the 
want a man that knows 
fly . getting 
there; he can back.” “Pll 
send you Tom; he’s a thoroughbred.”’ 

“T want a casting off from these pieces 


water to them. | 
something, and tell him to 


walk coming 


and then want it fit up. Can you get it in 


to-day ?”’ 
“That is a pretty bad smash up, but 1f 
you didn’t lose any of the pieces I guess 


we can manage it. Here, Sammy, get a 


pair of tongs and hold these pieces unde 
the boiler and burn the grease off, then 


take them to the foundry. Better count 
the pieces, so you won't lose any. | Yes 
that’s right; just eleven pieces.” 

“No, we don’t shoe horses or oxen 


There is a shop that shoes horses up there 
i ways; I’m not sure about the oxen.” 
mower has gone on 


your lawn 
> 


well, it’s $1.25 for general 


“So 


strike ; ove! 


hauling, or 75 cents for grinding and ad 


justing. You can get it to-morrow.” 
Here Johnny, dri 


pipe full ot 


this 


holes for the refinery Put in 3-16 incl 


holes, about an inch apart. It will take 


about 1.800 holes, so jam them through.” 
hand to get 
little; that is 


“Come, bovs, all lend a 


this plunger in; look out a 
solid.” You can figure some time what a 
piece and 5 feet long 
would weigh. 

“Walter, get the 28-inch lathe ready; we 
while the team 


10 inches diameter 


want to run a cut over it 


shutting down their wax 


waits It is 


press.” 
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“We will either grind your axe for you 
or let you grind it. Very well, it will b 
ready in an hour.” 
“Tt will 
your engine general repairs, 


take about four days to give 


unless som¢ 
parts are broken that we will have to mak« 
patterns for.” 

‘Get that boiler front in from the foun 


dry and fit on the doors and give it a coat 
of coal tar.” 


No. 4 


inside, for the 


‘Two dozen brass wire 


springs, 


4% inches long, 1'4 inches 


high-pressure pump; same as the last ones 
Yes, I the 
them as you go to work to-morrow night.’ 

“You where that 
nachine was made, eh? Well, you won't 
of that 


have wire, and you can get 


don’t know washing 


have to throw it away for want 


piece. Leave it here and come around 
igain before next wash day 
“T haven’t such a saw arbor as that o1 


hand, but I have a couple of pieces that 
will do for collars, and I can soon have 
you one. You might as well get the boxes 
and track here, too, while you're at it 
Iron ones are lots better than wood. They 
stay in shape better.” 

“So that old hydraulic jack needs new 
cups again. I’m ready for you this time; 
made two sets the last time. It won't tak« 
11 


apart 


look at the valves 
You 
heen feeding her sticks again.” 
‘No, all that 8-inch pipe isn’t 
It isn’t quite as quick threading pipe in a 


long to get them in 


when I have her may have 


ready yet 


lathe as it is in a pipe machine, but we ar 
pushing it along.” 


“If you want the full outfit of cranks 


Hanges and shaft, bolts, wrist pins, swivel 
stirrups, strain rods. etc., it will use up 
two or three weeks; but that will be as 
soon as you can get your timbers framed 


ind ready. I won't keep you waiting. Let 


me get exact sizes before you go.” 
‘Tell Dick to get the rolls out 

babbitt out of and I will 

s ready. Oh 


to do it all, I 


and the 
the boxes have 
a man there by the time he 1 
if he 


send a man right away, if he 


well, wants me will 


s willing to 


shut the mill down.” 


These are only a few of the kinds of 


jobs that come in, but will show what it 


would mean in a nice, clean, orderly shop 


lar line 


f manufacturing 


\W 


doing a regu 
(OSBORNI 


A New Power Hack Saw. 


Che half-tone illustrates a power hack 
aw in which are combined a number of 
nteresting features. The machine is very 
ompact, the connecting or driving rod be 
ng carried at the back of the saw frame 
ind as both frame and saw blade are rigid 
ly guided, the latter has no chan ( 
run”’ and the stock is cut off tru 

Che frame for the saw slides on a hori 
zontal guide ecured to a sleeve which can 
move up and down on a post firmly fixed 


the The 


vise 


n the bed plate at the side of 

horizontal guide is provided at the back 
end with a socket, which slips over a se 
nd post, and is thus kept from turning 
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with its sleeve about the main pos ) 
which it is mounted 

The connecting rod, tor moving saw 
back and forth, is actuated by a ¢ k o1 
the driving shaft, and attached to a head 
which travels on a guide placed paralle 
with the saw frame. The frame ts pre 
vided witl a vertical slot te recelve 
projection formed on the sliding head, and 
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NEW POWER HACK SAW 
direct from the main line, has clutcl | H. Olmsteace f H Heig 
which may be thrown in and out by a N. J em f 
small lever shown at the side of the driv —_ 
ing shaft bracket An English Safety Lamp. 

The feed I ] Sav Ss D means ot \ prize S2 C1 fered in I 4 
the we ghted ever at the top, the weigh ( ! ifety KCI ere imp Lhe 
being placed y desired point on the 
irm Phe which forms the weight ent 1] i wing 
s released or clamped by simply giv 9 ‘ ‘ erates ‘ 
taturn w the hand When the saw Phe ‘ p \ 
has fir the cut a bell rings until t eede d n ord 
driving « cl thrown out, or the frame ( to fine 
lifted (by mea: f the lever he n en 
ro! n ( ( oht (ne t ‘ 

Phe w guide is of dened ' : 

It has S ist wide enough to re¢ ‘ 

he b d, dyustable drur 

directions and mounted at the f i eV ! ! find a » whi 

he sleeve which carries the frame, it t A ‘ wil 
always close to the work and prevents dren w ‘ t tically ut ‘ 
the saw from springing or twisting in the ut, so t t f u rtunati 
cut One of the studs—at the end of the nt ted an I wit | 1k 
frame—upon which the blade is hooked  n it the same urn down 

is provided with a guide pin. which keep a f} t 
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AMERICAN MACHINIST 
Annual Meeting of the Mechanical Engineers. 
In this issue we present our report, as 
full as our space will permit, of the re- 
cent annual meeting in this city of the 
American Mechanical Engi- 
The meeting was in several re- 


Society of 
neers. 
spects different from any which has pre- 
ceded it, and at least two circumstances 
of the meeting were unusually welcome, 
although at the same time they were the 
direct results, the one of an unwise prac- 
tice and the other of an unfortunate con- 
As factors 
in this case wrought temporarily for the 
good of the body, may we not hope that 
permanent good also may come out of their 


dition of the Society. these 


unwelcome stimulus? 

The first of the circumstances here al- 
luded to was in having throughout the 
meeting the services of a most admirable 
and every way efficient presiding officer, 
In the selection of its president, each usu- 
ally serving for a single year, the Society 
has constantly sought to accomplish two 
most desirable but generally incompatible 
results. It has sought to honor itself by 
selecting each time the man most eminent 
in the profession and most deserving of 
the highest professional appreciation, and 
at the same time it has of course at least 
desired to secure one who would capably 
fulfill the responsible duties of the office. 
The capable, eminent and deserving engi- 
neer was unerringly selected at the pre- 
ceding annual meeting, but his much re- 
gretted illness made it impossible for him 
to attend, and to this circumstance we are 
indebted for the most gratifying work of 
Vice-President Waitt. 
that in the future selections of its presi- 

the forget its 
urgent and faithful 
It is gratifying to be able to fully 
that in the 
was announced at this meeting the Society 


It is to be hoped 


dents Society will never 


own need of efficient 
service. 
believe man whose election 
certainly put the right man in the right 
place 

The other happy circumstance of the 
meeting, also begotten of prevailing unto 
ward conditions, was the use for the prin 
cipal sessions of a room of adequate size 
and of otherwise not unsatisfactory con 
ditions. It may be considered certain that 
whatever happens the members will never 
again consent to gathering in the old house 
for the important functions in which it is 
the duty of the entire membership as far 
as possible to participate. The comforta- 
ble luncheon service made possible by the 
change in the place of meeting will be re 
membered with pleasure instead of regret 
by all who were able to avail themselves 
of it. 

As to the 
meeting there is little that need be con- 


what was said and done at 


sidered here. Matters seriously affecting 
the future standing and progress of the 
Society were discussed with perfect free- 
dom, with perfect good feeling and with 
an evident desire on the part of all who 
participated to do what was best for the 


permanent good. and we may continue to 
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hopefully work toward the righting of 
everything that now hinders and hampers 
the useful activity of the Society. At the 
successive meetings of the Society there 
came up for consideration matters which 
when clearly stated at once cause expres- 
sions of wonder that they have not been 
looked 


which considerable, and, as some may have 


into before, and one of these to 


thought, a disproportionate portion of time 
was given at the business session was the 
status of the Junior member of the So 
ciety. Suggestions to be embodied in the 
future of the Council 
constituted the extent of the action taken, 
but it may be expected to resuit in taking 
the Junior membership out of its anoma- 


recommendations 


lous position and to add to the revenues 
of the Society. 

Probably all will be willing to agree that 
in the technical discussions of the meeting 
abnormal prominence was given to the dis 
cussion of the metric system, or rather to 
the proposed action of Congress with re 
gard to its adoption, and much more time 
was taken up by it than its actual import 
ance should have warranted. 

The technical papers presented at the 
meeting were not below the average in 
interest or value, but they perhaps were 
not of such a debatable character as some 
that have been presented, and the oppor 
tunity for discussion was closely restricted 
by the shortness of time allowed, notwith 
standing the 
Wednesday afternoon, The little time that 
was permitted for the discussion of top 


unscheduled session of 


ical questions was still sufficient to indi 
cate the interest and profit that would be 
found in their larger employment. 





The Meaning of the Action of the A. S. M. E. 
on the Metric Question. 


The action of the American Society of 
Mechanical Engineers last week in regard 
to the proposed metric legislation now be 
fore Congress is sure to be taken by some 
as action endorsing the metric system. It 
is unnecessary to inform anyone who fol 
lowed the matter carefully that it was 
nothing of the kind, but that will probably 
little 
to believe that the Society favors the met 


make difference to those who wish 
ric system and to use that assumption in 
It is the common mis 
individuals, 
who attempt to do anything of importance, 


to be 


their propaganda. 


fortune of societies and of 


misunderstood—especially by those 
who are blinded by prejttdice or extreme 
As a matter of fact, the 
Society, by its vote upon the resolutions 
of the Metric Committee, simply declined 


partisanship. 


to go on record as opposed to a certain 
bill now before Congress, which bill is 
advocated by those who favor the metric 
system or who believe the bill offers a fair 
and safe method of testing the system 
without injury to anyone. 

There will be those who will say that 
the refusal of the Society to condemn the 
proposed law is practically the same as an 
endorsement of that law; but anyone who 
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will take the trouble to look into the mat- 
ter will find that that is by no means true. 

The Society has from the first, and al- 
ways, declined to commit itself, as a So- 
ciety, with regard to any such measure, 
either for or against it. Even in matters 
of strictly engineering import it has re 
fused to commit itself to the opinions or 
reports of its own committees. Such re 
ports as that relating to Standard Methods 
Boiler Standard 


Methods of Conducting Engine Tests, ete., 


of Conducting Tests, 
have always been simply received, placed 
on file and printed in the Society’s Trans 
actions; but no one using them is justi 
fied in saying that his procedure is that 
which has been laid down as the proper 
one by the A. S. M. E All 
that can be claimed is that they are meth 


as a S ciety 


ods which have been adopted by commit 
tees of the Society appointed for the pur 
pose and that they have been thoroughly 
discussed by experts previous to adoption 
by such committees. 

Declining to attempt to lay down laws 
in such matters regarding which it might 
be supposed to be fully competent, it would 
obviously be the hight of impropriety for 
the Society to commit itself in other mat 
ters, such as proposed legislation, etce., 
ind as a matter of fact it has always, as 
show, refused to do so. It 


the records 


has been made clear on numerous occa 
sions that the majority of the members 
believe it is wise for the Society to con 
tinue in this course, and it is probable that 
many of those who voted to table the reso- 
lutions of the Metric Committee violently 
condemning the pending bill would also 
have voted against a resolution endorsing 
the bill. 

The facts are, as the records show, that 
the Metric Committee was not appointed 
to formulate the 


sentiments of the Society with regard to 


resolutions expressing 
the metric system and much less to oppose 
It was appointed to 
do just one thing and no other, ¢. ¢., to 
gather material or data which might be 
used in an effort to the 
introduction of the metric system in case 


pending legislation. 


prevent forced 


it were needed. The committee, so far as 
we are aware, has never done that which 
the records show it was appointed to do 
But, instead of this, certain members of 
it have opposed the bill now pending bi 
fore Congress in such a way as to make 
it appear that they were acting for the 
There 


can be no doubt that this was a misrepre 


Society and expressing its views 


sentation of the Society, and it was this, 
and nothing else, that was disapproved by 


the action of the Society at the Boston 


meeting. The record shows all this to be 


exactly true, and from it the fact is clear 


that two misunderstandings have previ 


ously arisen with regard to the matter 
First, it was assumed by many that the 
Society had expressed itself as opposed to 


the metric system; second, it was assumed 


that the vote at the Boston meeting was a 
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reversal of the Society's position and was 


in favor of the metric system. Both of 
these assumptions are very wide of the 
facts. 


No one doubts that could the matter | 
voted upon by the Society 


Ce 


there would 


be a practically unanimous vote opposed 


to the forcible introduction of the metric 


system into American machine shops ot 


engineering establishments, and if the com 


mittee would only stick to its text and 


gather material to be used if necessary to 


oppose such forcible introduction, few, if 


any, members of the Society would object 


and most of them would undoubtedly ap 


prove; but this is a very different thing 


from bringing in and attempting to have 
passed resolutions couched in the most in 
bill 


in charge declare 


languag condemning a 


temperate 


which those who have it 


is not intended to force such use and will 


not; this opinion being sustained by a 


carefully drawn opinion of the Attorney 


General of the United States and abso 


lutely without any legal opinion to the 


contrary 
If there 
interests behind the present bill, or if the 


were any vested or financial 
question of partisan politics entered into 
it, then the claims made in its behalf, and 
especially with regard to its import and 
effect. 


close scrutiny 


final would properly receive very 
But no political party nor 
pecuniary interest has, so far as anyone 
with it, and 
the 


much more weighty than those based upon 


can see, had anything to do 


until we have opinions to contrary 
examinations by engineers of the diction 
ary definition of the word “the” we may 
obviously take the carefully prepared opin 
ion of such a well-known and prominent 
Knox re 


garding the import and effect of the bill 


lawyer as is Attorney-General 


That is what eminent lawyers are for, and 
is the work for which they receive high 
fees. Mechanical engineers are qualified 
for entirely different work, and would do 
well to stick to it. They know better than 
anyone can tell them what system of meas 
urements will best suit their purposes, but 
Knox 
knows much better than any engineer can 


tell 


interpretation of proposed legislation 


such a lawyer as Attorney-General 


him what is the proper and correct 


The recent action of the Society is ther 


fore not to be taken as an endorsement 


of either the metric system or of the pro 


posed law It is nothing more than 

declination to place itself on record as 
opposed to the said law; and what thx 
members generally think of this law 
will probably be ascertained as a_ result 
of the resolution adopted at the final ses 


sion providing for the distribution to the 


membership of Mr. Halsey’s paper and the 


discussion upon it, and requesting mem 


bers to record their sentiments upon it 


This is in accord with the traditions of 


the Society, and there can be no proper 


objection to it 
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Some New Things. 
THE MEANOMETER 
The meanometer is a neat form of box 
wood rule, especially designed tor com 
puting the mean pressure from indicator 
diagrams The scale on one side its 


divided, so as to quickly mark off on the 


diagram the middle ordinates of the usu 


ally ten divisions; and the slide on the op 


face 


posite is used to integrate the various 
pressures This instrument is made by 
Messrs. Barrow & Harding, 6 Laburnan 
street, West Hartlepool, England hy 
Practical I ‘ 
MAGNETIC T-SQUARI 
\ “magneti drawing-board and | 


square is being introduced by Messrs. W 


lr. Ellison & Co., Limited, of Irlams-o’-tl 

Height, Manchester Phe board in ques 
tion fitted with a rubbing-strip of soft 
iron along the working edge, while the 
[-square has a number of small horseshoe 
nagnets let mto the stock, which are at 


tracted by the tron strip aforementioned 
and make the square cling to the board 
The draftsman can therefore have both 


hands at lbertv for his work, without 


requiring to use one to steady his T 


square. The boards and squares are made 
in all the usual standard engineering sizes 


The iron strip, we may add, is ground t 





a true surface, and the T-squares are made 
of mahogany Engineering 
Technical Publications. 
Metallurgical Laboratory Notes By H 
M. Howe. 140 6xg-inch pages, with 44 


illustrations. The Boston Testing La 


Boston, Mass. Price, $2.50 


boratories, 


The author of this book objects to the 


usual scheme of metallurgical laboratory 
instruction, and aims at teaching individ 
ual underlying principles rather than in 
dividual processes. His method ts carried 


out by a series of distinct experiments 
each of which tests one or more of these 


The 


field with which we are 


underlying principles book is tor 


much without the 
acquainted for us to form an estimate of 


it which would have any value. The repu 


tation of the author is, however, such as 


to command respect for anything whicl 


he may do 


“Manuel du Chauffeur-Mécanicien et du 


Propriétaire d’ Appareils a Vapeur.”” By 
Henri Mathieu, Controleur Principal des 
Mines, Inspecteur des Appareils a V1 
peur de la Seine, ete. Second editior 
Pp.. 892. 6'xo inches Ills.. 716 
Paris: Librairie Polytechnique Ch, Be 
ranger, 15 Rue des Saint-Per Price 
s fran 
This w vhich, having stood the tes 
f ten year W appears in a new edi 
n, is pre-eminently a treatise for pra 
al met It embraces boilers, engines 
furnaces, combustibles, safetv valves, feed 
watet apparatus ( ~plo ons and a great 
nany other things, describing them with 
hardly any f algebra. In short, it 1 
of book that will appeal to the 





engineer or machinist who wants 
to post himself extensively on engineering 
topics, but has not the foundation for ap 
preciating a deeply scientific treatise. It 
seems to be written to a considerable ex 
for the 
neers and owners of plants in the princi 
But 


mean to classify it as merely a rudimen 


book Its 


tent purpose of educating engi 


ples conducive to safety. we do not 


tary copious descriptions of 


steam power appliances render it a valu 


ible reference work for any engineering 

library 

Shocking Killing of a Boy by Compressed Air. 
Perhaps the most unspeakably horrible 

came 


ind atrocious thing which it ever 


in the line of our duty to speak of, was 
the killing of a thirteen-year-old boy by 
his young shopmates at the American Lo 
comotive Works, South Paterson, N. J., 
on December 4. The lad was a new em 
ployee and was being “‘initiated,”’ as is a 
quite common practice, under which the 
subject is made the victim of any prank 
the moment may suggest. As in any such 
establishment, there is a constant supply 
of compressed air usually maintained at a 
pressure of 80 to 100 pounds with attached 
hose and nozzles for blowing away dust 
and chips and other uses. The boys ap 
plied the hose to the body of the victim 
ind turned on the pressure, with the re 
sult of rupturing the intestines, and the 
boy died after lingering in agony tor two 
or three hours. It would seem to be im 
possible and useless to comment upon the 


sccurrence 





Notes on Crane Design—Errata. 
In Mr. Williams’s 
ibove heading, published at page 1710, the 


article under the 


following corrections should be made: In 


the first column of page 1711 and in the 


line immediately over the diagram, the 
word “desirable” should read “undesir 
ible.”’ 
the last paragraph of the article should 


“Each additional motor on the trol 


The second and third sentences of 


read: 
ley requires three more trolley wires and 
If shunt solenoids are used 
added, and the 


i controller 


me trolley wire must be 
hoist controller would have special con 
tacts for it.” 


Considerable comment has been caused 
”y the fact that 
the American Society of Mechanical Engi 
the this 


opposite questions 


at the recent meeting of 


neers three of editors of paper 


were on sides of two 
that were discussed, and some have won 
this how 


dered at The explanation is, 


ever, very simple. Though the AMERICAN 
MacuHINist has an editor who direets its 
editorial policy, he does not require not 
expect that men with brains enough to be 
of any use as associate editors on such a 
paper will always agree with his opinions 
Freedom of thought is 
the only condition under which there can 


about everything. 


possibly be any thought whatever that is 


worth anything 
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Second-Hand Machinery. 

The Boston Journal of Commerce says 
that there are a number of Southern cot- 
ton mills that do not pay, and the words 
of a prominent manufacturer are quoted 
The lesson 


wider application 


in explanation of the cause. 
conveyed is one of far 
than to Southern cotton mills. Some ma- 
chine shops, variously located, might find 
a lesson in the following words: 
“i @ that mill 
made anything by purchasing machinery 


not believe any ever 
that had been discarded by other mills. 
I remember a particular case which will 
serve as an illustration of the point I am 
making. A Southern mill man purchased 
his spinning machinery from a New Eng- 
land mill. The Southern manager was not 
a practical mill man, but he thought he 
was making a fine business deal when 
he purchased the machinery at a fourth 
of the price he would have had to pay a 
builder, When the machinery was put in 
operation it was found impossible to get 
off the production aimed at, while the 
goods produced were of an inferior quality 
When the su- 


perintendent resigned to save his reputa 


and brought a low price. 


tion, a light began to dawn on the man 
ager, causing him to doubt whether he 
had executed such a fine stroke of busi 
ness, after all.” 

Personal. 

It is gratifying to be able to inform our 
readers that Mr. Edwin Reynolds, whose 
term of office as president of the American 
Society of Mechanical Engineers has just 
expired, and who was unable to attend the 
recent annual meeting of the Society, as 
also the Boston meeting, is in greatly im 
proved health and has returned to active 
participation in the business of the Allis 
Chalmers Company. 

Che University of Illinois has received 
a Brown & Sharpe automatic gear cutter 
fully equipped with a set of cutters and 
other appurtenances as an enduring memo- 
rial of a former student and graduate of 
Edward A, Adams. The 
gift is made by a sister and other members 
The choice of the gift is 
commended to future donors under 


the institution, 


of his family. 
to be 
similar conditions 


Commercial Review. 
New York, Monday, December 8 
Evidence is beginning to multiply that 
in entertaining expectations of good trade 


machine-tool manufacturers 


next vear, 
have excellent reasons for doing so, One 
of the biggest machine-tool men on the 


“street” is our authority for the statement 
that the Westinghouse Electric & Manufac 
turing Company will probably be a pur 
chaser of machine tools next year to the 
extent of about $1,000,000. As we stated 
some time ago, the company is practically 


doubling its manufacturing capacity by the 
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construction of an addition to its presen 
plant at East Pittsburgh, Pa. This add: 
tion, which is over 1,200 feet long, is now 
in course of construction, and the proba 
bilities are that sufficient progress will have 
been made in it ere long to justify speci 
for the 
have in 


being drawn necessary 


this we 


fications 
equipment. It is mind 
when we mention the large contemplated 
machine-tool purchase in question. Efforts 
to obtain verification of the report in this 
vicinity were not very successful, becaus« 
matters of this kind are solely attended 
to in Pittsburgh, but enough information 
was gleaned to create the impression that 
the report can be relied upon to a great 
degree 

Another large order which the new yea: 
has in store is for the purchase of thx 
equipment of the new shops of Henry R 
Worthington at Harrison, N. J. This wil! 
form an outlay of some $500,000. We are 
informed that the specifications are now 
beginning to assume definite form, but jus: 
street” is a mat 


“é 


when they will reach the 
ter that is as yet in abeyance 

The International Steam 
pany has not as yet given out the orde: 


Pump Com 


for the $200,000 worth of equipment 1: 
intends to install at the works of the Snow 
Steam Pump Company, but will probably 
do so in the near future. Some small or 
ders for foundry equipment 
out during the past week. 
Shortly after the National Machine Too 
Builders’ Association was organized, we 
ventured the prediction that one of the 
results that would follow from 
that it serve as an impetus 


were give! 


beneficent 
it would be 
to manufacturers of machinery in all line- 
to band together for the purpose of pro 
tecting and extending their trade, and pat 
in promoting a friendly feeling 
That the National Machin 
since its in 


ticularly 
among them, 

Tool Builders’ 
ception, has measured up admirably to 


Association, 


expectations in this regard, we have 


numerous occasions shown, taking con 


ments heard in machinery circles as the 
basis of our statements 

During the past week a notable 
contribution to the 


mentioned was furnished by the manufac 


very 
conditions we have 
turers of machinery in Minneapolis, and 
particularly builders of sawmill machine 
ry, who, perceiving the effects of the ruin 
them, and inc) 
which it 


have decided to forn 


competition among 
the bad 


engenders, 


ous 
dentally feeling occa 
sionally 
an association for the purpose of eliminat 
ing the one and of preventing the other 
The proposed association is going to ad 
dress itself to the fulfillment of projects, 
the from a 
machinery standpoint, that have come un 
der our observation. Not only does it in 
tend to take all manufacturers of machine 
ry in Minneapolis in its embrace, but i 


which are most ambitious, 


also proposes to rent a building in which 
samples of machinery made by each of 
them will always be on exhibition, and ar 


effort will be made to get the railroads 




















December 11, 1902. 


to offer reduced rates at certain times of 
the year, with the hope of attracting pur- 
chasers 

A local manufacturer discussing the 
project says: ‘Something of this kind 
should be done to stop some of the cut- 
throat competition that has been going on 
between the local machinery manufactu 
rers, especially among those who make a 
specialty of sawmill outfits. Some of the 
tactics of these concerns have driven busi- 
ness from the They 
always make it a point to run down local 


away city entirely. 
competing firms and would rather see the 
contracts go to other cities than see some 
of their local competitors get the work 
An association would work up a friendly 
feeling between the various local manu 
facturers, advertise the city as a great ma 
chinery center, and would probably be able 
to get lower freight rates for shipments, 
as associations of other kinds have done. 
The idea has been favorably received by 
the most of them, and will probably be 
followed. It will be to the interests of all 
concerned,” 

Some of the evils which this manufactu 
rer has noted in Minneapolis obtain in a 
emporiums 


great machinery 


throughout the country 


many 
They are evils 
for 


those to 


occasion no surprise, 
many, if not all, of them 
which the machinery trade, and one might 
say all kinds of heir, Never- 
theless much of the injury they do could 


which should 


are 
trade, is 


entirely, by 
of the char 


be eliminated, partly if not 
the formation of associations 
acter this Minneapolis association intends 
to assume 

We are not perhaps greatly in error, to 
least, 
the evils enumerated were to be found in 


say the when we say that some of 
Cincianati previous to the formation of 
the National Machine Tool Builders’ As 
sociation, whose membership is largely re 
cruited from the ranks of manufacturers 
in thet city. When each of them formed 
an entity in himself, doubtless the exist 
deleterious effects of at least 
some of those 
But since these manufacturers became part 
and parcel of the National Machine Tool 
Builders’ “one for all and 


ill for one” 


ence and 


evils asserted themselves. 


Association, the 
spirit which such membership 


should imply, has resulted in uniform 


prices among them being maintained, a 


better feeling among them being created, 
and the 
their trade being greatly improved 


conditions surrounding 
We 
have no doubt that similar good will re 
from the this Minneapolis 


association, whose program is both model 


general 


sult work of 


and laudable. and worthy of emulation 


seeks to destroy are to 


where the evils it 
be found. 


rhe 


trade recently has been responsible in more 


slight recession in the machinery 


ittention being given to foreign business 


than we have observed in several months. 
Several machinery houses have informed 


us of having taken some foreign orders 


recently, information they have not been 
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able to give for some time past, though 
specific questions with that object in view 
have been frequently applied to them. Still 
our foreign trade, as it relates to machine 
ry, has been surprisingly small, and nota 
bly during the past year 

There are several potent reasons which 
this condition of af 
South Africa, 


trade both in 


can be advanced for 
The 
practically 

country and in England while it 
the industrial depression which 


which 
that 


fairs. war in 
paralyzed 
was in 
progress, 
has prevailed in Germany, and the intol 
erable tariff regulations which have been 
enacted into law in various countries on 
the Continent, have all operated as factors 
in the poor foreign machinery trade of the 
past year. Yet all of the causes mentioned 
sink into insignificance, compared to what 
is believed to have been the controlling 
cause of it all, viz., the failure of Amer 
ican manufacturers to utilize the opportu 
nities for trade abroad which have prac 


This 


is the reason assigned by those who have 


tically been knocking at their door 


been on the ground, and the noteworthy 
feature of it is that it is shared in by the 
We 


worthy, because rarely do we see ourselves 


manufacturers themselves say note 


as others see us 
The only answer which American manu 


facturers have heretofore given is, that 


they have had all that they could do to 
take care of their domestic orders with 
out concerning themselves with booking 
any from abroad. The situation in the 
machinery trade during the past year 

of the rush variety that it has been—makes 


this answer at once truthful and forcible 
Recent developments in machinery circles 


therefore are interesting, if for no other 


reason but that they show, that when 
any recession in trade occurs here—as 
during the past month—we must again 
state that everyone believes it will end 
with the present month at the latest—ma 


chinery builders can become active in for 
eign fields with gratifying results 

That it is an ill wind that blows nobody 
Proof 


Statistics 


good has passed into a proverb 


of the fact is furnished in recent 


furnished by the Treasury Department 


The adverse conditions of trade abroad 
during the past year, which we have pre 
viously enumerated, and the good times 
we have frequently made mention of dur 


ing the same period here, have been a boon 
Nothing shows 
table of 


to foreign interests this 


more forcibly than the imports 
of iron and steel for the ten months ending 


with October, 1902, compared with the cor 


responding months of 1901 This is as 
follows 
ISD] 

Pig iron $1,219,837 
Ingots, blooms, bars, ete. 1,101,257 
Tin and terne plates, 

OTL. « 4,089,200 
Machinery 2.471.946 
Cutlery 1,445,213 
Scrap iron and steel 275,380 
Railway bars 42.063 
Bar iron 920,156 
Firearms 918,117 
Wire rods $20,098 
Wire and mfrs. of 471,843 
Sheet and taggers iron 340,23 433,648 
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Needles * 541.713 
Shotgun barrels 250.862 
Hloop, band or scroll 110.031 
Files, et 44.858 
Chains 24.854 
Anvils 81,065 

These figures show that the importations 
of iron and steel manufactures in the ten 


months ending with October, 1902, are 


double those of last year They are also 
three times as mucl those of 1898 and 
are larger than in any year since 1801 


The total value of iron and steel manutac 


tures imported in the ten months ending 


with October, 1002, is $31,987,050, against 
$16,349,427 in the same months of last year 


ind 


months of 


$10,531,090 in the corresponding 


1898. In practically every class 


of articles the figures of the year just end 


ed are larger, both in quantity and value, 


than those of last vear, and in many cases 


the figures are more than double these of 


last veat Pig iron, for example, has in 


creased from 39,336 tons in ten months 


of 1901 to 406,610 tons in ten months of 


1902: bar iron has increased from 38,233. 
515 pounds in ten months of 1901 to 51, 
ten months of 1902 


586,822 pounds in 


ingots, blooms, billets, etc., have increased 
from 14,791,617 pounds in ten months of 
last 497,304,854 


months of the present year 


year to pounds in ten 


The Chicago Pneumatic Tool Company 


report the business outlook to be first 


class, their connections in all countries 
keeping them in close touch with the busi 


ness situation, so that they can judge of 


the general conditions everywhere. Some 
recent changes have been made by them 
in their representatives in this country 


Mr. Geo. A. Barden, who has been repre 
senting the company at 
transferred to the Philadelphia field and 
Mr. C. R 


with the 


Buffalo, has beet 


Green, who has been connected 
Cleveland office of the 
Barden in Buffalo. Mr 


be came con 


company 
has succe¢ ded M1 


Chas. Parsons, who recently 


traveling 


nected with the company, 1s now 
in the Northwest 

Mr. J. W. Duntley, president of the 
Chicago Pneumatic Tool Company, wh« 
has been spending some time in Europe, 
is returning to America with a large num 
ber of orders induced by their increasing 
i ice there 

The Crocker-Wheeler Company, Am 
pere, N. J., manufacturers of electrical 
machinery, hav included among their 
shipments of engine-type generators for 


the month of Nove the following 
400-kilowatt for the Stephen Girard 


Philadelphia, Pa 
125-kilowatt for the Missour: 


On 


Suilding, one 100-kilo 


watt and one 


Pacific Railway, St. Louis, Mo.; two 150 
kilowatt for the Penna. Malleable Com 
pany, McKees Rocks, Pa.; one 200-kilo 


Philadelphia, Pa 


Liveright & Green 


watt for J. L 


174 . ' 
mwo 50-KklNowatlt for the 


wald Building, Philadelphia, Pa.; two 100 
kilowatt for the MecClintic-Marshall Con 
struction Company, Pottstown, Pa.; one 
300-kilowatt for the Grand Crossing Tack 


Company. Chicago, Ill: one 400-kilowatt 
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for the Lake Construction Company, Erie 
Co., Pa.; one 250-kilowatt for the Wil- 
mington City Electric Company, Wilming- 
ton, Del.; one 225-kilowatt for the Pine 
Bluff & Western Railway, Pine Bluff, 
Ark.; two 150-kilowatt, one 200-kilowatt 
and one 75-kilowatt, for the Woodward 
& Lothrop Building, Washington, D. C. 
The company report that their new mill 
building is now being occupied, enlarging 
their floor space by 60,000 square feet, giv- 
ing increased facilities for prompt deliv- 
eries on large orders. 

The Northern California 
pany has recently installed a 4,000 horse 
power generating plant at its Cow Creek 
station, and is typical of the many trans- 
mission plants which have recently been 
installed in California. The ultimate ca- 
pacity of the station will be 8,000 horse- 
power when the demand for power reaches 


Power Com- 


this amount. The company has already 
installed 3,000 horse-power at another gen- 
erating station, known as the Battle Creek 
Station, thus making the present total ca- 
pacity of the company’s electrical in- 
stallation 7,000 horse-power. The ap- 
paratus installed in the Cow Creek Sta- 
tion consists of two 1,500-kilowatt three- 
phase Westinghouse alternators, which will 
be driven by impact water wheels supplied 
with water under a head of approximately 
goo feet. The company has also purchased 
from the Westinghouse Electric & Manu- 
facturing Company the exciters, switch- 
board and raising transformers for this 
The transmission will be at 34,000 
volts. The Battle Creek station is like- 
wise equipped with Westinghouse appara- 


station. 


tus. 

The new foundry of the American Ship- 
building Company, at Detroit, will be 
equipped with 72-inch and 42-inch Newton 
patent cupolas made by the Northern En- 
gineering Works, Detroit, The new build- 
ings are nearly under roof and when com- 
pleted the plant will be a model one for 
heavy work. 

The Cambridge Electric Light Company, 
of Cambridge, Mass., has recently pur- 
chased from the Westinghouse Electric & 
Manufacturing Company ninety-nine in- 
duction which will take care of 
the bulk of the power service, comprising 
every possible use of electric power in a 
city of this kind, from public works to 
The order 
comprises eleven motors of 1 horse-power, 
horse-power, nine 
motors of 3 horse-power, nineteen motors 


motors, 


small tailoring establishments. 
twenty-six motors of 2 


if 5 horse-power, twenty-five motors of 
744 horse-power, and nine motors of 15 
horse-power. 

MARKET. * 


CHICAGO MACHINERY 


The first week of December established 
a record in the volume of business in ma- 
chinists’ supplies, which if continued 
throughout the month would make it the 
But that the 


will 


banner month of the year. 
inaugurated continue 


the 


pace thus 


and 


holiday 


throughout season 
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throughout the ante-inventory period is 
not anticipated. The Hodge & Homer 
Company say they usually begin inventory 
about the middle of December, completing 
the work before the expiration of the year, 
but that if business continues as it was the 
first week of December it will be impossi- 
ble for them to undertake stock taking 
in December. There are many similar re- 
ports. November was not a particularly 
active month in machinists’ supplies, fall- 
ing off some from the October total. 

By way of illustration of the general 
activity, a large seller of supplies for metal 
shops remarked that they had been having 
great difficulty in procuring buffs. One 
factory, from which they had been buying. 
were 30,000 sections behind in filling or 
ders and were not gaining. Another fac 
tory could make fairly prompt shipments 
on some, but not all sizes and grades. 
Buffs of the greater scarcity were those 
used by brass workers, the foundries in 
that metal being busy perhaps above the 
average of industries. Telephone manu- 
facturers, makers of electrical supplies and 
similar lines of industry are calling active- 
ly for supplies of all kinds. In fact, the 
growth of trade comes mainly from the 
shops that make some specialty of popular 
and permanent demand. Shops of that 
description are growing rapidly and con- 
suming large quantities of material and 
supplies. 

Canal street, which has been for many 
years the center of the machinery and sup- 
ply trade in Chicago, is proving too con- 
tracted, and just now there is in progress 
quite an overflow movement to the adjoin- 
ing street, Clinton, to which several prom- 
inent houses will remove next spring. 

William Ganschow is now running his 
shop up to 9.30 in the evening, to 
get out the work that has been promised 
for this month. He has been running full 
all year and only recently was obliged to 
run overtime. The gear-making trade is 
good and the gear-cutting trade better. 

The general rule is for machine shops 
to be running full with a few overtime. 
Individuals who want work done in ma- 
chine shops still say they have great diff- 
culty in inducing shops to undertake it; 
often greater difficulty in getting it back 
The scarcity of labor is one of 
Even the multitudinous boy 
A Canal street house last 
week applied to an employment agency for 
an office boy, but the 
manager telling him they had 96 applica 
tions for boys and only 24 boys “in stock.”’ 


on time. 
the troubles. 
has vanished. 


without success, 





Quotations. 
New York, Monday, December 8. 

New York prices for Northern and 
Southern irons for the first half of 1903 
are as follows: 

Northern: 
PRO. TMs ve cccesccesse ss Og 28 Glas 75 
PEO: BTR occ cescccsccces G2 OR @ 22 75 
PaO. AP DISM. os. case cee SE OD BT 75 


December 11, 1902 
Southern : 
No. 1 Foundry.... ... 23 25 @ 23 50 
No. 2 Foundry.......... 22 25 @ 22 50 
No. 3 Foundry.......... 21 50 @ 22 00 
No. 4 Foundry.......... 20 50 @ 21 50 


Bar Iron—Base sizes—Refined brands, 
mill price on dock, 1.93c. upward in car 
load lots. Smaller quantities from store, 
2.15 @ 2.20¢c. 

Tool Steel—-Base 


sizes—Good standard 


quality, 7c.; extra grades, 1oc. and up 
ward. 

Machinery Steel — Base sizes — From 
store, 2.10 @ 2.25c. 

Cold Rolled Steel Shafting—2.90c. from 
store for base sizes. 

Copper—Lake Superior ingot, 115g @ 
1134c.; electrolytic and casting, 11% @ 
11 Yee. 

Pig Tin—In 5- and 10-ton lots, f. 0. b 
New York, 25 @ 25%%c. 

Pig Lead—4.10 @ 4.12%c., in 50-ton 
lots. 

Spelter—5.10 @ 5.15¢c. 

Antimony—Cookson’s, 8% @ 8/gc 


Hallett’s and U. S., 74 @ 7c. 

Lard Oil—Prime City, 88 @ goc., ac 
cording to brand and quantity, ranging 
from one barrel up to large lots 





Manufacturers. 


J. D. Boardman has started a pattern job 
shop in Seneca Falls, N. Y. 

The Pittsburgh (Pa.) Printing Company is 
preparing to fit up a larger plant 

The Hart Grain Weigher Company, Peoria, 
Ill., will shortly erect a foundry building. 

The Hagerstown (Md.) Metallic Bed 
pany is building a factory, 163 feet long. 

The main building of the Baltimore (Md.) 
Terra Cotta Works has been badly damaged 
by fire. 


Com 


Fire at Boston, Mass., has destroyed valu 
able machinery of Graves & Phelps, furniture 
makers. 

The York Lumber Company, Grafton, W. 
Va., is greatly improving a plant which it has 
purchased. 

The Fiberloid Company, Newburyport, 
Mass., has bought a site for new buildings at 
Springfield. 

A large addition is to be erected for a 
branch of the American Can Company in Bal 
timore, ud. 

The Windsor Knitting Mills, Hagerstown, 
Md., will, it is said, locate a branch factory in 
Greencastle. 

It is rumored that a new knitting machin 
ery manufactory is soon to be started at La 
conia, N. H. 

The Grand Trunk system is to enlarge the 
shops at Stratford, Ont., to a capacity of 
about 300 new men. 

The Hamilton-Brown Shoe 
Louis, Mo., has received a permit 
000 factory addition. 

The Williamson 
cently organized in 
cured a building site. 

A new concern, the Peary Side Bearing 
Company, capital stock $300,000, is about to 
build a plant at Joliet, Ill. 


Company, St 
for a $60, 


Patent Vise Company, re 
Bradford, Pa., has se 


The American Dredging Company, Phila 
delphia, Pa., has purchased a large tract in 


Camden, N. J., for a plant. 


The Pittsburgh Railways Company has 
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taken out a Pittsburgh building permit for a 
$10,000 machine shop extension. 

It is reported that Cnas. McCormick will 
build a factory at Emeryville, Oakland, Cal., 
to manufacture a patent machine. 

The Coplay (Pa.) Cement Manufacturing 
Company has been making arrangements loon. 
ing to the enlargement of its plant. 

Pians are being prepared for a $40,000 fac 
for the Thos. Kent Manufacturing Com 
Clifton Heights, ta. 


tory 
pany, woolens, 
l’acific Railroad 
air-testing ma 
has been burned 


A warehouse of the Union 
at Omaha, Neb., containing 
chinery, supplies, ete., 

Charles E. Sipple, of Gowanda, N. Y., has 
been at Cherry Creek in connection with the 
proposed erection of an electric lighting plant 

Fire at Hartsville, Mass., has destroyed a 
foundry, machine shop, planing mill, sawmill 
and box shop of George A. Stevens. He will 
rebuild. 

The Reade Machinery Company, Cleveland, 
©., has leased five acres in Coitinwood, and 
will build a shop there for repair of large ma 
chinery, ete. 

The McKeesport Brick Company, 
plants at McKeesport and | r 
will remove the latter to a new 
quesne, enlarging it. 


having 
Station, Pa., 
site at Du 


A pump manufacturing concern is consider 
ing the establishment of a plant in Chatta 
nooga, Birmingham, New Decatur, or 
other Southern town. 


some 


The James Gibbs Manufacturing Company, 
manufacturer of belt dressing, etc., Elizabeth, 
N. J., may build a new plant at Williamstown 
or elsewhere in Massachusetts. 

The James Anthony Company, of Memphis, 
Tenn., is stated to have announced that a 
plant for the manufacture of suction rods for 
oil wells has been secured for that city. 

The Wilkes Foundry Company, Toledo, 0.., 
will enlarge its main buiiding and build an 
other, 160x500 feet, which will be equipped 
with molding machinery and fitted with elec 
tricity. 


A “rotary engine” at the plant of the Union 
Waxed & Parchment Paper Company, Frank 
lin, O., recently went through three brick 
walls, burying a man in the debris and wreck 
ing a machine room. 


The American Tube Works, manufacturer 
of brass and copper tubing, now located at 
Somerville, Mass., has purchased 50 acres in 
Braintree, and will build a plant there to ac 
commodate 1,200 to 1,600 men. 

Contracts have been awarded for a four 
story, 81x101-foot addition to the plant of the 
Jenks & Muir Manufacturing Company, De 
troit, Mich., manufacturer of mattresses, iron 
and brass bedsteads and springs, etc. 

The Improved Socket & Chuck Company, 
Braddock, Pa., has been formed to manufac 
ture a new system of drill sockets and chucks. 
It is represented by Frank H. Czarniecki 
Company, 335 Fifth avenue, Pittsburgh. 

The Wright Taper Roller Bearing Company. 
Buffalo, N. Y., informs us that the factory 
for which it has plans on file will be a three 
story stone building, 217x44 feet, with two 
Ls, one 40x60 and the other 40x56 feet. The 
building is already above the first story. 

It is reported from Marion, Ind., that a 
number of tin plate workers have formed a 
eompany, with a capital stock of $300,000, 
and will establish a mill in Los Angeles, Cal. 


Several hundred workmen will go there. N. J 
Coppick is secretary of the new company. 
The American Screw Company, of Provi 


Massachusetts 
pur 

contracts 
of 200,00 


dence, R. 1., has absorbed the 
Screw Company, of Holyoke, Mass., by 
chase of its tools, equipment and 


{he plant, which has a capacity 


cross daily, will be moved to Providence. 
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Plans are progressing for the location in 
Waterloo, Ia., of an 80x140-foot foundry with 
an employing capacity of SO men. The name 
ascribed to it is the Waterloo Foundry Com 


pany. The local Chamber of Commerce ap 
pears to be in touch with the enterprise. 

It is reported from Asheville, N. C., that a 
pulp paper mill, with strong financial back 


ing, is proposed to be established in Western 
North Carolina. ‘The promoters, represented 
by T. W. Neeland, of New York, are negotiat 


ing for tracts comprising 72,000 acres of 
land. 
It is stated in Roseburg, Ore., that F. J 


Blakely, representative of the Oregon Boom & 
Timber Company, has returned from the east 
with plans for extensive sawmills which the 
eompany is to build in that vicinity They 
will be run by water and have auxiliary steam 
power 

The Wm 
is in the market for 
machinery for the 
They 


concerns 


Powell Company, Cincinnati, ©., 
all styles of automatic 
manufacture of 
brass goods. would like particularly to 
from making a small, 
light circular swing saw, for cutting telescope 
tubing. 

The Mason 
Wis., and O. G. 
turing Company, 


steam 


hear very 


Lubricator Company, Madison, 
Kipp (lubricator) Manufac 
Rochelle, LUll., have consoli 
dated and will build a new factory The 
new company expects to extend its lines of 
manufacture. It may build a plant in 
Canada. 


also 


The Toledo, O., Chamber of Commerce has 
been negotiating to secure a plant for the 
manufacture of the Fisher steam rotary 


pumps and other patented devices for use in 


connection with power plants. The new com 


pany is being capitalized at $60,000 Mr 
Fisher is a Denver man. 

The Foster Manufacturing Company is be 
ing organized at Davenport, Ia. (or Betten 
dorf), to manufacture implements, and is 
about to break ground at Bettendorf. The 
first building will be a 180x400-foot store 
house. George C. Foster is prominently in 


terested in the company. 

Articles of incorporation have been issued 
to the Panhorst Company, Marietta, ©., 
tal stock $10,000, authorized to deal in 
and timber properties and real 
Frank Panhorst is president and gen 
eral manager. Offices have been opened in the 
Register Building, Marietta. 


capi 
oil, 
gas, coal 


estate. 


The Eagle Shoe Company, incorporated at 
Newport News, Va., intends shortly to 
a factory building in that city. The company 
has a capital stock of $100,000. The officers 
include V. M. Fleming, president; Elias Vey 
ser, vice-president; A. D. Tapscott, secretary ; 
George A. Schmelz, treasurer. 


erect 


G. Jaeger, of Monongahela, Pa., has se 
cured a patent for a machine for 
turing woven wire fencing. It is stated 
a company will be formed for the manufac 
ture of both machines and fencing. Adoiph 
Boes and G. Langer will be the president and 
secretary of the corporation. 


manufac 
that 


new 
been erected at the 
Manufacturing 
the “Friend” 
The company is succes 


An addition has just 
factory of the Friend 
pany, manufacturer of 
pumps, Gasport, N. Y. 
sor to Hull Bros. We have mentioned the mat 


(‘om 


spray 


ter before, but wish to correct a slight error 
in reporting the name of the concern 

It is reported from Toledo, O., that the 
recently organized Globe Window Glass Com 
pany has authorized its directory to purchase 


a site on which to erect a factory toward 
spring Meantime the 
operate the Globe glass plant at Vindlay, the 
purchase of which was also authorized 

The Southern Brick & Tile Manufacturing 
Company, Ltd., been organized, 


cured a bed of clay in 


company proposes to 


has has se 


southwest Louisiana, 


SOY 
and by January 1 will have a plant ready 
to utilize a machine invented by T. S. Brad 
ley, of New Orleans, which is believed to be 


a radical improvement in brick making 


Th* Washington Chemical Manufacturing 


& Supply Company has purchased a site at 
Washington, Pa., and will build at once. The 
company is capitalized at $50,000, and its 
officers are as follows: Vresident, T. A. Grif 
fiths; vice-president, D. Lk. Forrest; secre 
tary, Eli Gray; treasurer, Il. J. John; all of 
Washington 

The Wright Carriage Body Company has 
been organized at Moline, Ili rhe following 
officers were elected President, T. M. Sech 
ler; vice-president, C. W. Wright; secretary 
and treasurer, Ek. H. Wilson. The main build 
ing will be 150x60 feet The machine shop 
and dry room will be together and In a bulld 
Ing 6Ox60 feet 

The Armstrong Cork Company, f Ditts 
burg, l’a., has closed the deal for a manufac 
turing site at North Rochester, DV’a., and has 
let the contract for the erection of the plant 


which will be devoted, it is said, to the manu 


facture of an _ insulating material against 


heat The main building, among several, wil! 
be 100x170 feet, four stories 
Jerome Hill, of Memphis, Tenn., has issued 


International 
to be established in New 
concentrate the chief 
trade of world there in 
Liverpool It is planned to erect 
with 
matic cotton- handling appliances 

The W. J. Clark Company, plate and sheet 
metal worker, at Salem, Ohio, is installing in 
its works a hydraulic plate-bender calculated 
to work at 146 This is the 
third hydraulic bender and former which the 
company found it have to 


a prospectus of the proposed 
Warehouse Company 
Orleans in order to 
cotton-carrying 
stead of at 


two 


the 


large warehouses electric or pneu 


tons pressure 


has necessary to 


enable it to keep up with the growing de 
mand for heavy work in its line 

A new boiler works will be established on 
Water street, Toledo, © It is backed by 
Douglass G. Flanner, president of the Rib 
River Lumber Company, of Toledo, with a 
couple of Bay City, Mich., men. It will make 
a specialty of marine work, giving employ 


ment to from 80 to 100 men, and will contain 


among other equipment, a large punching 
press 

It is announced from Guthrie, Okla., that a 
company, with a capital stock of $400,000, has 
been organized to exploit the asphalt beds of 
Comanche County, and will plant to 
$40,000 The stockholders are Dr 
Utica, N. Y.; O. G. Young, of 
; Congressman Dennis Flynn 


Billingsley, of Guthrie, 


erect a 
cost 
Prownup, of 
Kansas City, Mo 
and Charles FEF 
others 


and 


A charter has been granted to the Virginia 


Machinery Company, which is to operate a 


plant in the Basie City Car Works buildings 
at Basic City, Va., and to manufacture en 
gines and other machinery The officers are 
J. A. Patterson, of Waynesboro, president 
M. J. Fulton, of Front Royal, vice-president 
rm A. Sammis, of Basic City, secretary and 
treasure! 

A wall paper mill will be located at Stevens 
Point, Wis., where it will occupy buildings 
now standing It will be known as the West 
ern Wall Paper Mills I’. M. Baker, of Chi 
cago, formerly with the Art Wall Paper Mills 
Is to be the manage! Christian Heidorf, of 
Chicago, will be superintendent rhe raw 
material will be secured trom Stevens loint 
paper mills 

It is rumored that Mayor Jones, of Toledo 
proposes to establish on the outskirts of that 
city a large co-operative factory for his Acme 


to some extent, 
Nelson, of 
the 
houses for em 


Sucker 
follow 
St. Louis 


Rod Company. It will, 
the idea of his friend, N. O 
A foundry 
and there will be 


may be included in 


establishment 
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ployees, a public hall, dining-room, gymnas 
ium, ete., also children’s amusement grounds. 

The Royal Blend Beverage Company, Ltd., 
is a limited partnership association which 
has filed articles, with a paid-in capital of 
$300,000, and will establish a plant at Grand 
Rapids, Mich., to make coffee substitutes, 
Hlenry M. Lawson, manu 
facturer of a patent substitute for coffee, is 
the chief stockholder in the enterprise and 
will move his outfit from Benton Harbor, 
Mich. 

A company is being formed at Buffalo, N. Y.., 
to manufacture a gasoline turbine on which a 
patent has been applied for by Dr. John W. 
Kales, of Franklinville, N. Y. Col. F. Mont 
gomery, of 71 Norwood avenue, Buffalo, is 
tinancial agent of the company, which has 
opened office in the Ellicott Square. It is 
proposed to capitalize the concern at $5,000, 
“00 and to erect a plant employing upwards 
of 1,000 men 


food products, ete. 


It is stated in Denver that Kk. F. Dyer & 
Company, Cleveland, O., builders of beet 
sugar machinery, have contracted to erect 
beet sugar factories at Fort Morgan and 
Brush, Colo A representative of the Na 
tional Construction Company, Detroit, Mich., 
has signed a contract, we understand, to 
build one at Alamosa, Colo. Another factory 
is to be built at Castlewood dam, Colo., W. 
«. Johnston, an investment man, being the 
promotor 

The Lapointe Machine Tool Company, in 
corporated with a capital stock of $50,000 
for the purpose of manufacturing some of 
J. N. Lapointe’s patented tools, has just 
started business at No. 35 llartford street, 
Koston, Mass. J. N. Lapointe is president 
and manager; H. VDothecary, secretary-treas 
urer. The company's specialties include a 
keyseat cutter and splining machine, a ma 
chine for polishing pinion leaves and some 
other tools. A patent is now pending on an 
adjustable reamer 


CC. B. Pride, Appleton, Wis., has received 
contracts to plan and construct a mill at In 
dependence, Kan., to manufacture book and 
wrapping paper from sugar cane rind. By a 
recent invention the pith may be extracted, 
leaving the fiber available for this use. The 
employment of sugar cane for such a purpose 
is predicted to have a wide yogue, since the 
northern forests are fast being devastated. It 
is also reported that the Colin Gardner 
Paper Company, of Middletown, O., has placed 
contracts with C. B. Pride for the erection of 
a paper and a sulphite mill at Middletown, 
with the idea of experimenting in making pa 
per from corn stalks and wild grasses 

Waterloo, Ia., expects to secure a number 
of new factories. The Waterloo Motor Works 
will build Duryea automobiles as well as the 
goods now made by the Waterloo Gasoline 
Engine Company and the Davis Gasoline En 
gine Company, which will be consolidated 
with it The company will ereet a main 
bullding, SOx300 feet, two stories, besides a 
foundry and other structures, and will em 
ploy 200 men at the start. We do not know 
that this involves the removal of the Duryea 
Power Company from Reading, Pa. ‘the 
Hawes Threshing Machine Company, Decorah, 
Ia., will remove to Waterloo, erecting there 
a two-story, S0Ox3800-foot building. The Rus 
sell Self-Feeder concern, of Sheldon, Ia., has 
also been secured, and will erect a 40x180 
foot, two-story building. It is tnought that 
the Swift Manufacturing Company, of Water 
loo, grinders, is contemplating the erection of 
a new factory 

The following item is from Minneapolis, 
Minn.: “Representatives of the Harris-Gates 
syndicate and the Pittsburg Pressed Steel 
Company held a conference with Dr. H. 
Oscar Ross at the English and discussed the 
plan of erecting a $200,000 branch factory in 
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Minneapolis. Representatives of the West 
inghouse Company, of Pittsburg, were also 
present at the conference. It was decided 
virtually to erect in or near this city 
a plant for the manufacture of the Ross 
cement and steel railway cross ties. The in- 
ventor of this new addition to the business 
of railroading is the president of-the Inter 
national Mosaic Cement Tile & Stone Syndi 
eate. The new company will be capitalized 
at $1,000,000, and will have ten branches. 
The company has ties to the value of $200, 
000 already sold. It was learned that a 
branch factory will be established at Terre 
Haute.” Whether the International Syndi 
cate referred to is the same as the new 
company, we are not sure. 








Miscellaneous Wants. 


Advertisements will be inserted under this 
head at 25 cents a line, each insertion. Copy 
should be sent to reach us not later than Sat 
urday morning for the ensuing week’s issue. 
Answers addressed to our care will be for 
warded. 

Grant. Gears. See upper corner, page 54. 

See the Lowe test indicator, page 12. 

Punches & dies. Wal.M.wWks.,Waltham, Mass. 

Caliper cat. free. E.G. Smith, Columbia, Pa. 

Stamping Dies. Emmons Collins, Chicago. 

Will buy or pay royalty for good patented 
machine or tool. Box 282, Amer. Macu. 

Light and fine mach’y to order: models and 
elec. work specialty. E. O. Coase, Newark, N. J. 

For Sale—One 2 H.-P. gasoline engine: 
price $50. P. O. Box 1171, Springtield, Mass 

Working drawings for snecial machinery, 
patent articles, ete. Geo. M. Mayer, M. E., 
Monadnock, Chicago. 

Automatic machinery designed and con 
structed by the Wellman sole Cutting Ma 
chine Co., Medford, Mass. 

Practical manufacturing expert, designer cf 
special tools, shop systems, ete. Eugene Wil 
son, AMERICAN MACHINIST. 

[ron planer wanted, 54 to 60 inches square, 
14 ft. bed; spot cash for good tool. Electric 
Machinery Co., Minneapolis, Minn. 

An experienced engineer will perfect, sim 
plify or improve upon articles of manufacture. 
Address Box 236, AMERICAN MACHINIST. 

Wire pointing machinery, from % in. 
downwards: address of maker wanted. God 
rich, Wharf street, Aston, Birmingham, Eng 

Light and medium machinery built to or 
der; estimates furnished on all kinds of ma 
chine work. F. J. Stokes Machine Co., 13th 
and Noble sts., Philadelphia, Pa. 

Garvin turret No. 00, new, bottom slide left 
blank, can be fitted to any small lathe; six 
tool-holders, also blank: $60 cash. H. Bailey, 
153 Washington st., Buffalo, N. Y. 

Wanted—-Building, about 7,000 square feet 
floor space, suitable for machine shop: easy 
access to New York: to rent or purchase. Ad 
dress Box 292, AMERICAN MACHINIST. 

Wanted—A thin easting foundry or manu 
factory which will undertake manufacturing 
of a new patented drinking water purifying 
and refrigerating apparatus for housekeeping 
Box 298, AMERICAN MACHINIST. 

Wanted—Light machine work and _ special 
machinery to build to order, special tools, 
die and punches; a_ well-equipped water 
power plant and first-class workmen. The 
Bantam Mfg. Co., Bantam, Conn. 

Wanted—Additional capital for the pur 
pose of increasing the output of an estab 
lished automobile manufactory having a num 
ber of perfected vehicles now running on the 
road. Box 814, AMERICAN MACHINIST. 

For Sale—-An established automobile busi 
ness, having bona-fide venicles running on 
the road; includes well-equipped plant in 
large city, drawings, patterns, patents and 
good will. tox 313, AMERICAN MACHINIST. 

Wanted-—A large contract to build medium 
or light automatic machinery: we have the 
plant, the experience, the capital; cam cut 
ting a specialty: we make the best adjust 
able reamers. Ott. Mergenthaler Company, 
Baltimore, Md. 

Liberal commission to machinery salesmen 
able to handle, as a side line, machines suit 
able for use by railroads. machine shops. 
saw and planing mills and by all manufac 
turers of wood and metal. Address Box 241. 
AMERICAN MACHINIST. 

Purchaser for small manufacturing plant in 
Madison, Wis.: lot, 100x180 feet; machine 
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shop, 52x68, two story, with line shaft and 
gasoline power; foundry, 40x54, new modern 
equipment; good location; for sale cheap 
Hart-Parr Co., Charles City, Iowa. 

A chance to introduce specialties and estab 
lish agencies among the mill supply and hard 
ware trade throughout the country; we have 
one of our own, are incorporated, and our 
salesmen are constantly visiting the trade 
bank and business references. Address The 
Chase Company, Lancaster, Ia. 

Co-operation of a machine shop-firm to 
manufacture a kerosene oil internal combus 
tion engine of undoubted merits and now ip 
operation; the market is wide open; you do 
the building and we the selling; very smal! 
capital required. You deal with well-known 
business men when you address G. K., Box 
283, AMERICAN MACHINIST. 


Wants. 


Situation and Help Advertisements only in 
serted under this head. Rate 25 cents a line 
for each insertion. About six words make a 
line. No advertisements under two lines ac- 
cepted, and no advertisements abbreviated 
The cash and copy should be sent to reach 
us not later than Saturday morning for 
the ensuing week’s issue. Answers addressed 
to our care will be forwarded. Applicants 
may specify names to which their replies are 
not to be forwarded; but replies will not be 
returned. If not forwarded they will be de 
stroyed without notice. Original letters of 
recommendation or other papers of value 
should not be enclosed to unknown corres 
pondents. 


Situations Wanted. 


Machine designer, etc., wants position. Ad 
dress Box 63, AMERICAN MACHINIST. 
Draftsman, designing, able, open for engage 
ment. ox 303, AMERICAN MACHINIST. 
As foreman, by Al, progressive pattern 
maker. K. G., care AMERICAN MACHINIST. 
Draftsman with shop experience wishes 
position. Box 300, AMERICAN MACHINIST. 
Foreman and superintendent, 20 years’ ex 
perience, open for engagement; die work pre 
ferred ; best references. Box 271, Am. M. 
Young graduated Swede, as mechanica! 
draftsman; 3 years’ experience, partly in 
America. Box 316, AMERICAN MACHINIST. 
Mechanical-electrical draftsman, Norweg 
ian, 24, graduate, Germany, desires to change 
position. Box 294, AMERICAN MACHINIST. 
Mechanical draftsman, graduate, 34% years 
experience in shop and drawing room, best 
references, desires position. Box 289, Am. M 
Situation as foreman, transmission and spe 
cial machinery, jobbing: 12 years in charge 
best references. Box 296, AMER. MACHINIST 
Mechanical engineer, graduate Stevens In 
stitute, 6 years’ practical experience, desires 
change of position. Address Box 309, Am. M 
Draftsman (technical education), experi 
enced on machine tools and special machinery 
would like permanent position about January 
1 Box 295, AMERICAN MACHINIST. 
Superintendent or general foreman of ma 
chine shop, by practical mechanic; 24 years 
experience; 12 years in charge; 38 years of 
age. tox 310, AMERICAN MACHINIST. 
Position as assistant superintendent o1 
foreman, by a young engineer who has had 
experiente in similar positions; best of refer 
ence. tox 268, AMERICAN MACHINIST. 
General foreman, responsible man, age 34 
experienced in high-class automatie and inter 
changeable machinery, wishes to make change 
about January 1. Box 312, AMER. MACH. 
Situation wanted by an up-to-date machine 
shop foreman with varied experience; can 
handle help profitably and is a thorough me 
chanic tox 305, AMERICAN MACHINIST, 
Wanted—-Engagement, by a young man 
studying correspondence course, as apprentice, 
to acquire experience in mechanical drawing 
and engineering. HH. L. E., care AM. Macu 
Wanted —Position as manager or superin 
tendent ; am well up in boiler, steam engine 
and foundry practice, cheap production and 
accurate cost system. Address Box 293, A. M 
A man with 15 years’ experience in shop, 
on the road and in drawing room on engine 
work, desires to make a change; at present in 
charge of shop. Address box 29/, AM. Macu 
Mechanical engineer, expert designer, wishes 
position with large manufacturing concern, to 
design special machinery and introduce labor 
saving methods. Box 307, AMER. MACHINIST 
Machine designer wants responsible posi 
tion; technical graduate ; shop experience ; ex 
perienced in engines, printing press, screw and 
tobacco machinery, automobiles, ete. Box 308 
AMERICAN MACHINIST. 





Superintendent or manager of factory o1 
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machine shop; energetic young man, age 32, 
with a wide experience of 17 years; thorough 
mechanic, first-class executive, competent to 
handle plant of any size and get results: now 
employed. Box 301, AMER. MACHINIST. 

Position wanted as correspondent or repre 
sentative by technical graduate with 5 years’ 
varied experience in shops and drawing offices, 
here and abroad; 2 years’ experience in civil 
engineering; excellent knowledge of German, 
some French. Box 304, AMER. MACHINIST. 

Position as manager (or assistant man 
ager large concern) ; thorough experience in 
handling office and manufacturing depart 
ments; expert in accounting, methods of in 
creasing production and obtaining accurate 
detail costs; experienced correspondent with 
legal training: age 32. tox S17, Am. Macnu. 

Wanted—Position, by a first-class tool 
maker, as foreman or assistant superinten 
dent ; 15 years’ experience in the manufacture 
of light interchangeable parts for high-class 
special machinery and a good handler of men: 
at present holding position paying me $1,800 
per year, but wish to change on account of bad 
locality ; will be able to change about January 
15. Box 299, AMERICAN MACHINIST. 

An Al shop superintendent, who is now 
employed, would make desirable change ;: thor 
oughly understands management of men; 20 
years’ experience; up to date on jigs and fix 
tures for rapid production; medium or heavy 
work preferred; good recommendations; wish 
to locate in vicinity of New York city or in 
the New England States. Address Box 306, 
AMERICAN MACHINIST. 


Help Wanted. 


Wanted—-Good tool and die maker on bicycle 
work. Address Day Mfg. Co., Lakeview, N. Y 

Wanted—First-class machinists, in city 
near Philadelphia; steaay work and good 
pay. The Reeves Engine Co., Trenton, N. J. 

Wanted—Machinists and draftsmen to send 
postal for free set tables of lathe gearing and 
valuable formulas and tests. Box 290, A. M 

Wanted—One first-class toolmaker; one ac 
customed to watch tool making preferred. Na 
tional Optical Co., 11th and Mifflin sts., Phila 
delphia, Pa. 

Liberal commission to machinery salesmen 
to handle, as a side line, the Hartford Bench 
filing machine. Kinsey-Burt Co., 136 Liberty 
st., New York. 


AMERICAN MACHINIST 


Machinists, send 5 cents for blueprint table 
J. S. standard steam, gas and water pipe, 
sizes. Address Kk. EK. Meyer, 


of U. 
giving tapping 
Allegneny, Da 

Wanted—-Electrical engineer to run gas en 
gine and electric light plant. Appiy, stating ex 


perience and salary expected, to C. J. Good 
nough, secy., Emporium, Pa. 
Wanted—-Foreman for machine shop em 


ploying 30 to 40 hands; 
technical education preferred. 
K., care AMERICAN MACHINIST. 
Wanted—Vositions for experienced 
and men for such positions. Address 
Brady (late Brady Mfg. Co.), Room J, 
Floor, 220 Broadway, New York 
Wanted—Lathe and planer hands for night 
work on heavy machine tool work; good 
wages to good men. Apply to The Pend Ma 
chine Tool Company, Plainfield, N. J 
Wanted—-A man who is accustomed to hard 
ening and tempering all kinds of tools ; steady 


job work principally ; 
Address A. W 


men, 
James 
20th 


work: give references and experience; con 
fidential. Box 272, AMERICAN MACHINIST. 
Wanted-—Sheet-metal workers, carriage 
trimmers, body-makers, blacksmiths and ma- 
chinists. Apply Fournier-Searchmont Auto 


mobile Co., Trainer, Delaware County, Pa. 

Draftsman: good opening, New York city: 
high-class machinery ; reply to be noticed must 
establish character and ability; state age, ex 
perience and salary. Box $11, Am. Macu., 

Help Wanted.—-Western man as machine 
shop foreman in manufactory of agricultural 
machinery ; give reference, experience and sal 
ary expected. Box 315, AMER. MACHINIST. 

Wanted—tTen first-class machinists on 
small, close work; good wages and steady 
work to competent and _ reliable men; no 
trouble. Apply to The’ ttarris Automatic 
Press Co., Niles, Ohio. 

Swedish-Americans wanted; several first 
class locomotive erectors and locomotive boil 
ermakers; apply, stating age, experience and 
wages expected. Address Vagn-och Maskin 
fabriks-Aktiebolaget, Falun, Sweden. 

Wanted—-At once, a first-class draftsman ; 
one accustomed to a general run of machine 
work and capable of doing his own thinking 
and designing; a good position to the right 
man. Address Box 247, AMER. MACHINIST. 

Wanted—-Experienced designer and drafts 
man who thoroughly understands compound 
engines; permanent employment for com 








IS! 


petent 
wanted 
falo, N. 


man state age 
Manufacturer,’ 


expervence and salary 
Drawer 974, But 


Wanted-—As foreman, a good, all-round ma 
chinist who has had experience in managing 
men and is energetic and ambitious to secure 
a life position at good wages; state age, ex 
perience and reference Address Josiah Ross 
suffalo, N 

We are constantly increasing the scope of 
our work, and invite application for posi 
tions from first-class patternmakers, molders 
and machinists; we always have vacancies 


Address The Westinghouse Machine Company, 
East Pittsburg, Pa 

Wanted—For Detroit suburb, first-class ma 
chinists and diemakers on press and die work 
also good, all-around blacksmith on die and 
tool forgings; permanent positions to reliable 
men Address Michigan Manufacturing Co 
Ypsilanti, Michigan 

Wanted—-Foreman; responsible and experi 
enced man to produce tight interchangeable 
work; shop is equipped with new and highest 
grade just starting to manufacture 
good cuance for right man Address Box 201 
AMERICAN MACHINIS1 

Master mechanic wanted to take entire 
charge of mechanical department of large rub 
ber factory near New York; must have large 
experience and be perfectly qualified for the 
position. Address, with full particulars, ““Ma 
chinery,”” Box 578, 120 Broadway, N. Y 

Wanted—An experienced mechanic; one 
able to operate automatic machinery, design 
and build labor-saving machinery and to take 
charge of repair work in a nut and bolt plant; 


toois; 


prefer young man with experience in this 

line; state age, experience and wages wanted 

by the month Address Box 273, Am. M 
James Brady, member American Society 


Mechanical Engineers, former owner of Brady 
Mfg. Co., consulting engineer and appraiser 
particular attention given to economy in 
manufacture, can furnish good men for heads 
of departments in the metal-working industry 
Room J, 20th floor, 220 Broadway, New York 


Wanted —An expert diemaker and general 
press man; one accustomed to cup work, such 
as bieyele and automobile vall bearings and 
fittings, and fully experienced in hardening. 
grinding and polishing low carbon sheet steel 
give experience and reference; all communi 
cations strictly confidential. Address Box 302 
AMERICAN MACHINIST 
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Arber Presses 

Barnes Co., W. F. & John, Rock- 
ford, Ill. 

Bartlett, E. E., Boston, Mass. 

Ball Bearings 

See Roller Bearings. 

Balls, Steel 

Federal Mfg. Co., Cleveland, O. 

Band Saws 


American Machinery Co., 
Rapids, Mich. 


Barrels, Steel 


Cleveland Wire Spring Co., Cleve- 
land. O. 

Kilbourne & Jacobs Mfg. 
lumbus, O. 


Bars, Bering 


Grand 
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Diamond Drill & Mach. Co., 
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Belting, Leather 


Birds- 


Schieren & Co., Chas. A., New 
York. 
Shultz Belting Co., St. Louis, Mo. 


Bending Machines, Power 


Bethlehem Foundry & Mach. Co., 
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Cincinnati Punch & Shear Co., 
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Bending Machines, Hydraulic 


Bement, Miles & Co., New York. 
Watson-Stillman Co., New York. 


Bending Machinery, Plate 


= & Jones Co., Wilmington, 
Jel. 
Perkins Mach. Co., So. Boston, 


Mass. 
Wickes Bros., New York. 


Blecks and Tackles 
See Hoists, Hand. 


Blowers 

Am. Gas Furnace Co., N. Y. City. 

Buffalo Forge Co., Buffalo, N. Y. 

Champion Blower & Forge Co., 
Lancaster, Pa. 


Chandler & Taylor Co., Indian- 
apolis, Ind. 


Struthers-Wells Co., Warren, Pa. 
Wickes Bros., New York. 


Boit and Nut Machinery 


Aeme Mehry. Co., Cleveland, O. 

Detrick & Harvey Mach. Co., Bal- 
timore, Md. 

Howard Iron Wks., Buffalo, N. Y. 

National Mchry. Co., Tiffin, O. 

Pratt & Whitney Co., Hartford, 


Conn. 
ae Automatic Mach. Co., 


and, O. 
— Mach. & Too! Co., Cleve- 


Cleve- 


and, O. 
Webster & Perks Tool Co., Spring- 


field, O. 
Wells Bros. Co., Greenfield, Mass. 


Beoks, Mechanical 

Baird & Co., Henry Carey, Phila- 
delphia, Pa. 

Derry-Collard Co., New York. 

Henley & Co., N. W.. New York. 

Rudder Mfg. Co., New York. 

Van Nostrand Co., D., New York. 

Wiley & Sons, John, New York. 


Boring and Turning Mills 


American Tool Wks. Co., Cin., O. 

Baush Mach. Tool Co., Springfield, 
Mass. 

Bement, Miles & Co., New York. 

Betts Mach. Co., Wilmington, Del. 


Bullard Mach. Tool Co., Bridge- 
port, Conn. 
Hill, Clarke & Co., Boston, Mass. 


McCabe, J. J., New York. 

Niles Tool Works Co., New York. 

Pond Mach. Tool Co., New York. 

Prentiss Tool & Supply Co., New 
York. 

Warner & Swasey Co., 
Ohio. 


Cleveland 


zonta 
Barnes Co., B. F., Rockford, Ill. 
Barnes Co., W. F. & John, Rock- 
ford, Ill. 
Beaman & Smith Co., Provi., R. I. 
Bement, Miles & Co., N. Y. City. 
Betts Mach. Co., Wilmington, Del. 
Binsse Mach. Co., Newark, N. J. 
Dallett & Co., Thos. H., Phila., Pa. 
Detrick & Harvey Mach. Co., Bal- 
timore, Md. 
Fosdick Mach. Tool Co., 


nati, O. 
Franklin Mach. ate apr Pa. 
McCabe, J. J., New York 
Newton Mach. Tool Wks., Phila- 
delphia, Pa. 
Niles Tool Works Co., New York. 
Pond Mach. Tool Co., New York. 
—_ ‘. Whitney Co., Hartford, 


Co 
Prentiss Tool & Supply Co., New 
k 


Cincin- 


Warner & Swasey Co., Cleveland, 


Yhio. 


Bucket, Elevator 


Clark Co., W. J., Salem, O. 
Bualidezers 

National Mchry. Co., ‘Viffin, O. 
Carborundum 


See Grinding Wheels. 


Car Link Machines 


National Machy. Co., ‘Tiffin. O. 
Castings, Brass and Bronze 


Christensen Engineering Co., 
waukee, Wis. 
Miami Brass Works, 


Castings, Die Molded 
Franklin Mfg. Co., 


Mil- 
Hamilton, 0. 
Syracuse, N. Y 
Castings, Engine 


Giant Motor Co., Elizabeth, N. J. 
Stillwell Mfg. & Steam Specialty 
Co., Philadelphia, Pa. 


Castings, Steel 
Christensen Engineering 


waukee, Wis. 
Uniform Steel Co., Rahway, N. J. 


Co., Mil 


Centering Machines 


Miles & Co., 
Mfg. Co., 


New York. 
Milwaukee, 


Bement, 
Kempsmith 
Wis. 
Niles Tool Works Co.., 
Pond Mach. Tool Co., 
Whiton Machine Co., D. 
London, Conn. 


New York. 
New York 
E., New 


| Boring and Drilling Machines, Heri- 
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Centers, Planer 


Fay & Scott, Dexter, Me. 
New Haven Mfg. Co., New Haven, 


Conn. 

Pratt & Whitney Co., 
Conn. 

Reed Co., F. E., Worcester, 


Chains, Driving 

Boston Gear Works, Boston, Mass. 

Federal Mfg. Co., Cleveland, O. 

— Chain Co., Bridgeport, 
Conn. 

—— Mfg. Co., The, 


Link Belt Engr. Co., 

Morse Chain Co., 
mw. Y. 

Whitney Mfg. Co., 

Chucking Machines 


Brown & Sharpe Mfg. Co., 
dence, R. I. 


Hartford, 


Mass. 


Columbus, 


Phila., Pa. 
Trumansburg, 


Hartford, Ct. 


Provi 


Cleveland Automatic Mach. Co., 
Cleveland, O. 

Le Blond Mach. Tool Co., R. n., 
Cincinnati, O. 

Potter & Johnston Mach. Co., 
Pawtucket, R. I. 

Pratt & Whitney Co., Hartford 
Conn. 

Reed Co., F. E., Worcester, Mass. 

Warner & Swasey Co., Cleveland. 


Ohio. 
Windsor Mach. Co., Windsor, Vt. 


Chucks, Drill 
Almond, T. R., Brooklyn, N. Y. 
Brown & Co., R. H., New Haven 


Conn. 
Cleveland Twist Drill Co., 


land, O. 
Cushman Chuck Co., Hartford, Ct. 


Cleve 


Goodell-Pratt Co., Greenfield. 
Mass. 
The E. Horton & Sons Co., Wind 


sor Locks, Conn. 
Morse Twist Drill & Mch. Co., 
New Bedford, Mass. 
Pratt Chuck Co., Frankfort, N. Y¥ 
Standard Tool Co., Cleveland, O. 


Trump Bros. Mach. Co., Wilming 
ton, Del. 

Whitney Mfg. Co., Hartford, 

Whiton Mach. Co., D. E ‘Ton 
London, Conn. 


Chacks, Lathe 

Cushman Chuck Co., 

Hoggson & Pettis Mfg. 
Haven, Conn. 

The E. Horton & Son Co., 
sor Locks. Conn. 

— he Whitney 


Hartford, Ct 
Co., New 
Wind 


Co., Hartford 


aainaee Chuck Co., New Britain 
Conn. 


Westcott Chuck Co., Oneida, N. Y 
Whiton Mach. Co. D. FE New 
London, Conn 
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Chucks, Scroll 


Whiton Mach. Co., D. 
London, Conn. 


Chucks, Split 


Faneuil Watch Tool Co., Boston, 
Mass. 


Clocks, Watchman’s 
Nanz & Co., New York. 


Clutches, Frictien 

Caldwell, Son & Co., H. W., Chi- 
cago, . 

Coil Clutch Mfg. Co., New York. 

Faneuil Watch Tool Co., Boston, 
Mass. 

Jacobson Mach. Mfg. Co., War- 
ren, Pa. 

New Haven Mfg. Co., 
Conn. 

Oesterlein Mach. Co., Cincin., O. 
Patterson, Gottfried & Hunter, 
Ltd., New York. 
Pratt & Whitney Co., Hartford, 
Conn. 


E., New 


New Haven, 


Ceompressers, Air 


Blanchard Mach. Co., Boston, 
Mass 


ass. 
Chicago Pneumatic Tool Co., Chi- 
cago, a 
pag ge Engineering Co., Mil- 
Wis. 


waukee, 
Christensen, N. A., 
Wis. 


Gray- Blaisdell Co., Bradford, Pa. 
Ingersoll- Sergeant’ Drill Co., New 


ork. 

Jacobson Mach. Mfg. Co., 
ren, Pa. 

Rand Drill Co., New York. 


Censulting Engineer 

Thompson, Hugh L., Waterbury, 
Conn. 

Ceping Machines 

oer & Allstatter Co., Hamilton, 
Ohio. 


Milwaukee, 


War- 


Correspondence Schools 
See Schools, Correspondence. 


Ceuntershafts 

Builders’ Iron Fdry., Provi., R. I 

Power & Speed Regulator Mfg. Co., 
Kalamazoo, Mich 


Pratt = Whitney Co., Hartford 
Con 

nee ‘Pulley Co., Columbus, Ind 

Smith Single Belt Reversing 
Countershaft Co., Melrose, 
Mass. 


Wilmarth & Morman Co., Grand 


Rapids, Mich. 


Counters, Machinery 


Veeder Mfg. Co., Hartford, Conn. 


Counting and Printing Wheels 
Franklin Mfg. Co., Syracuse, N. Y. 


Ceupler, Hose 

Clark Co., W. J., Salem, O. 

Couplings, Shaft 

Caldwell & Son Co., H. W., 
cago, Ill. 

Cresson Co., 


Geo. V., Philadel., Pa. 


Davis Mac h. Co., W. P., Roches- 
ter, N. 
Patterson, ‘Gottfried & Hunter, 


Ltd., New York. 
Stuart, R. J.. New Hamburg, N. Y. 


Cranes 
—— Holsting Mach. Co 
Cit 


y. 

Chicago Pneumatic Tool Co., Chi- 
eago, Ill. 

Cleveland Crane & Car Co., Cleve- 
land, 

Franklin Portable Crane & Hoist 
Co., Franklin, Pa. 

Maris Bros., Philadelphia, Pa. 

Niles-Bement-Pond Co., New York. 

Northern Engineering Works, De- 
troit, Mich. 

nny Harnischfeger, Milwau- 
kee, 8. 

Sellers & Co., Wm., Philadel., Pa. 

Whiting Foundry Equipment Co., 
Harvey, Ill. 


Crucibies 

Dixon Crucible Co., 
City, N. J. 

Cupelas, and Ladies, Foundry 

a Engr. Works, Detroit, 


Jos., Jersey 


Obermayer Co., S., Cincinnati, O. 
— Foundry Equi p. Co., 
vey, Ill. 





Chi- | 


Cutters, [filling 
Bogher-Boaineré Milling Mach. 
Hyde Park, Mass. 
Brown sor Mfg. Co., Provi 
Cleveland Twist Drill Co., Cleve 
an : 

Gay & Ward, Athol, Mass. 
Ingersoll 3 Milling Mach. Co., Rock 


Morse Twist Drill & Mach. Co. 
New Bedford, Mass. 

Rogers, John M., Boat, py 
6 Works, Gloucester ity. 
N. J. 

Standard Too! Co., Cleveland, O. 

Cutting-eff Machines 

Bement, Miles & Co., New York. 

Brown & Sharpe Mfg. Co., Provi 
dence, R. I. 

Davis Mach. Co., W. P., Roches 
ter, N. Y. 

Franklin Mach. Wks., Phila., ~~ 

Hurlbut-Rogers Mach. Co., Soutb 
Sudbury, Mass. 

Newton Mach. Tool Wks., Phile 
delphia, Pa. 

Niles Tool Works Co., New York. 

Pond Mach. Tool Co., New York. 

Catting off Teols 


Armstrong Bros. Tool Co., Chi 
cago, Ill. 

Pratt & Whitney Co., Hartford, 
Conn. 

Cyclometers 

Veeder Mfg. Co., Hartford, Conn. 


Dies, Sheet Metal 


Bliss Co., E. W., Brooklyn, N. Y. 


Perkins Mach. Co., So. oston. 
Mass. 

Toledo Mach. & Tool Co., Toledo, 
Ohio. 

Wold & Co., Torris, Chicago, Il. 

Dies, Threading, Opening 

Errington, F. A., New York. 


Geometric Drill Co., New Haven 


Conn. 
Jones & Lamson Mch. Co., Spring 


field, Vt. 
Pratt & Whitney Co., Hartford 


Conn. 
Dowe Pins 
Winkley Co., Hartford, Conn. 
Drawing Boards and Tables 


Rich, J. & G., Philadelphia, Pa 
Zacharias, KE. M., Brooklyn, N. Y 


Drawing Instruments 
Keuffel & Esser Co., New York. 


Drilling Machines, Bench 

Barnes Co., W. F. & John, Rock 
ford, Ill. 

Pratt & Whitney Co., 
Conn. 

Drilling Machines, Boiler 

Baush Mch. Tool Co., Springfield 


Mass. 
Bickford Drill & 


Hartford 


Tool Co., Cin 
cinnati, O. 
Bement, Miles & Co., New York. 
| Dallett & Co., Thos. H., Phila., Pa 
Niles Tool Works Co., New York. 
Pond Mach. Tool Co., New York. 
Prentice Bros. Co., Worcester 
Mass. 


Drilling Machines, Multiple Spindle 

Baker Bros., Toledo, O. 

Barnes Co., B. F., Rockford, Ill. 

Barnes Co., W. F. & John, Rock- 
ford, Ill. 


| Baush Mch. Tool Co., Springfield, 


bp ao Set 





Mass. 
Bement, Miles & Co., New York. 
a Drill & Tool Co., Cincin- 
nati, a 
Dallett & Co., Thos. H., Phila., Pa. 
Garvin Mach. Co., New York. 
Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 
McCabe, J. J., New York. 
Marshall & Huschart Mchry. Co., 


Chicago, Ill. 

Newton Machine Tool Works, 
Philadelphia, Pa. 

Niles Tool Works Co., New York. 

Prentice Bros. Co., Worcester, 
Mass 


Prentiss Tool & Supply Co., New 
York. 


Drilling Machines, Pneumatic 
Chicago Pneumatic Tool Co., Chi- 


cago, 

Cleveland Pneu. Tool Co .. Cleve- 
land, Ohio. 

Phila. Pneumatic Tool Co., Phila- 
delphia, Pa. 

Q & C Co., Chicago, Ill. 

Standard Ry. Equip. Co., St. 
Louis, Mo. 


|, Sprague Elec. Co., 


Drilling Machines, Portable 


Dallett & Co., Thos. H., Phila.. t'» 

Nazel Mach. Works, Phila., Da 

Drilling Machines, Radia) 

American Tool Wks. VUo., Cin., O 

Baush Mch. Tool Co., Springfield. 
Mass. 

Bement, Miles & Co., New York. 
Bickford Drill & Tool Co., Cin 
cinnati, Ohio. 
Cleveland Punch & Shear Works 

Co., Cleveland, O. 
Dreses Mach. Tool Co., Cincin., O 
Fosdick Mach. Tool Co., Cincin., O 
Gang Co., Wm. E., Cincinnati, O. 
Harrington, Son & Co., Edwin. 
Philadelphia, Pa. 
Hill, Clarke & Co., Basten, Mass. 
McCabe, de Ges New 
Marshall & “Bk, Mery. Co., 
Chicago, Ill. 
Mueller Mach. Tool Co., Cincin., O. 
Niles Tool Works Co., New York. 
Pond Mach. Tool Co., New York. 
Prentice Bros. Co., Worcester, 


Mass. 
— Tool & Supply Co., New 


York. 
Reade Mchry. Co., Cleveland, O 


Drilling Machines, Turret 


Niles Tool Works Co., New York. 
Quint, A. D., Hartford, Conn. 


Drilling Machines, Upright 
American Tool Wks. Co., Cin., O. 
Baker Bros., Toledo, O. 

Barnes Co., B. F., Rockford, Ill. 


Barnes Co., W. F. & John, Rock- 
ford, Ill. 

Bement, Miles & Co., New York. 

Cincinnati Mach. Tool Co., Cin., O. 

Davis Mach. Co., W. P., Roches 
ter, N. 

Dwight Slate Mach. Co., Hart 
ford, Conn. 

Fosdick Mach. Tool Co., Cincin 
nati, O. 

Gould & Eberhardt, Newark, N. J. 

Harrington & Son Co., Kdwin, 
Philadelphia, Pa. 

Hill, Clarke & Co., Boston, Mass. 


Ill. 
R. K., 


Hoefer Mfg. Co., Freeport, 

Le Blond Mach. Too! Co., 
Cincinnati, O. 

McCabe, J. J., New York. 

Marshall & Huschart Mchry. 
Chicago, Ill. 

Niles Tool Works Co., 

== Haven Mfg. Co., 

Pratt. é Whitney 


Co., 


New York. 
New Haven, 


Co., Hartford, 


Con 
Pesaiiee Bros. Co., Worcester, 
Mass. 


Prentiss Tool & Supply Co., 
York 


Sibley & Ware, 
Washburn Shops, 
Mass. 


Drills, Center 

Pratt & Whitney 
Conn. 

Slocomb & Co., J. T., 
a oe 


New 


South Bend, Ind. 
Worcester, 


Co., Hartford, 


Providence, 


Drills, Rail 


Bement, Miles & Co., 
Niles Tool Works Co., 


Drills, Ratchet 
Parker Co., Chas. Meriden, 


New York. 
New York. 


Ct. 


Pratt & Whitney Co., Hartford, 
Conn. 

Dust Collectors 

Allington & Curtis Mfg: Co., Sag 
inaw, Mich 

Dynamos 


Akron Elec. Mfg. Co., Akron, O 

C & C Electric Co., New York. 

Crocker-Wheeler Electric Co., Am- 
pere, N. J. 

Eck pone & Motor Co., Belle- 
ville, N. J. 

General Elec. Co., New York. 

Jantz & Leist Elec. Co., Cincin., O 

Mechanical Appliance Co., Mil- 
waukee, Wis. 

ae Elec. Mfg. Co., Madison, 


— & Myers Co., 


New York. 

Triumph Elec. Co., Cincinnati, O. 

Western Electric Co., Chicago, Il. 

Westinghouse Electric & Mfg. Co., 
Pittsburgh, Pa. 


Elevators 

Albro-Clem Elevator Co., 
delphia, Pa 

Howard Iron Wks., Buffalo, N. \¥ 

Morse, Williams & Co., Phila.. Pa 


Springfield, 


Phila- 





Electrical Supplies 

Akron Elec. Mfg. Co., Akron, O 
General Elec. Co., New York. 
Triumph Electric Co., Cincin., O 


Western Electric Co., Chicago, Il! 

Westinghouse Elec. Mfg. Co 
Pittsburgh, Pa. 

@Gmery Wheels 


See Grinding Wheels. 


Enclosures, Tool-room 
Merritt & Co., Philadelphia, Pa. 


Engines, Gas and Gaseline 


Columbus Mach. Co., Columbus, O 
Cooper Mach. Co., Saltsburg, Pa 
Elyria Engine Co., gay oO. 
Foos Gas Eng. Co., ringfisid, O 
Mietz, August, New S Pork 
- on Engine Co., Rockford, 
New England Gas Co 
Boston, Mass. 
New Era Iron Wks., Dayton, O. 
Olds Motor Wks., Lansing, Mich. 
Patterson, Gottfried & Hunter 
Ltd., New York. 
Regal Gasoline Engine 
water, Mich. 
Springfield Gas Eng. Co., 
field, ¢ 
a 
l 


Engine 


Co., Cold 
Spring 
Engine Works, Freeport 
Struthers-Wells Co., Warren, Pa. 


Bagines, Steam 


Buffalo Forge Co., Buffaio , N. Y 
Chandler & Taylor Co., Indian 
apolis, Ind 
Frick Co., Waynesboro, Da 
Rand Drill Co., New York. 
Struthers-Wells Co.,. Warren, Pa 
Exhaust Fans 
Buffalo Forge Co., Buffalo, N. Y 
Pans, Electric 
General Electric Co., New York 
— Elec. Mfg. Co., Madison 
8. 
Sprague Elec. Co., New York. 
Western Electric Co., Chicago, III 
Westinghouse Elec. Mfg. Co. 
Pittsburgh, Pa. 
Files and Rasps 
Barnett Co., G. & H., Phila., Pa 
Etna Mfg. Co., New York. 
Hammacher, Schlemmer & Co 
New York. 
Nicholson File Co., Provi., R. I 
Filing Machines 
Roches 


Cochrane-Bly Mach. Co., 
ter, N. Y. 
Punters, Oil Can 


The Winkley Co., Hartford, Conn 


Pittings, Steam 


Crane Co., Chicago, Il. 
Crosby Steam Gage & Valve Co 
Boston, Mass 


New York. 
Cincinnati, O 


Jenkins Bros., 
Lunkenheimer Co., 


Walworth Mfg. Co., Boston, Mass 

Flexible Shafts 

Chicago Flexible Shaft Co., Chi 
eago, Ill 

Forges 

Buffalo Forge Co., Buffalo, N. Y 

Forgings, Drop 

Billings & Spencer Co., Hartford 
Conn. 

Wyman & Gordon, Worcester 
Mass 


Forgings, Hydraulic 


Wyman & Gordon, Worcester 
Mass. 

Forgings, Steel 

Wyman & Gordon, Worcester 


Mass. 


Poundry Furnishings 


Obermayer Co., S., Cincinnati, O 


Whiting Foundry Equip. Co., Har 
vey, Ill. 

Purnaces, Coal, Gas and Oil 

Am. Gas Furnace Co., N. Y. City 

Buffalo Forge Co., Buffalo, a 

Chicago Flexible Shaft Co., Chi 
cago, Ill. 

Jacobson Mach. Mfg. Co., War 
ren, Pa 

Furniture, Machine Shop 

New Britain Mach. Co., New Brit 


ain, Conn 
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Gages, Recording 
Bristol Co., Waterbury, Conn 


Gages, Standard 

Brown & Sharpe Mfg. Co., 
dence, R. I. 

Rogers, John M., Boat, 
Drill Works, Gloucester 


Provi 


Gage & 

City, 
N. J. 

Sawyer Tool Mfg. Co., Fitchburg, 
Mass. 

Slocomb & Co., J. 'I'., Vrov.. 

Starrett Co., L. &S., Athol, 


m...z; 
Mass. 


Gages, Steam 
Crosby Steam Gage & Valve Co., 
Soston, Mass. 


Gas Furnaces 


Am. Gas Furnace Co., N. Y. City. 
Gear Cutting [lachinery 
Becker-Lrainard Milling Mach. 


Co., Uyde Vark, Mass. 
Bickford Drill & Tool Co., Cin., O. 
Brown & Sharpe Mfg. Co., Provi- 

dence, R. I. 
Dwight Slate 

ford, Conn. 
Fellows Gear Shaper Co., Spring- 

field, Vt. 
Gleason Tool Co., Rochester, N. Y. 
Gould & Eberhardt, Newark, N. J. 
Harrington & Son Co., Edwin, 

Philadelphia, Va. 

Newton Mch. ‘Tool Wks., Phil., Pa. 
Niles Tool Works Co., New York. 
Whiton Machine Co., D. E., New 

London, Conn. 


Mach. Co., Hart- 


Gears, Cut 

Bilgram, Hugo, Philadelphia, Pa. 

Boston Gear Wks., Loston, Mass. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Cleveland Gear Wks.. Cleveland, O 

Faweus Mach. Co., Pittsburgh, Pa. 

Fellows Gear Shaper Co., Spring- 
field, Vt. 

Gleason Tool Co., Rochester, N. Y. 

Gould & Eberhardt, Newark, N. J. 

Grant Gear Works, Boston, Mass. 

Harrington. Son « Co., Edwin, 
Philadelphia, Ta. 

Horsburgh & scott, Cleveland. O. 

New Process Raw Hide Co., Syra- 
cuse, N. Y. 

Nuttall Co., R. D., Pittsburgh, Pa. 

Philadelphia Gear Works, Phila 
delphia, Pa. 

Simonds Mfg. Co., Pittsburgh, Pa. 

Gears, Molded 

Caldwell & Son 
eago, II. 

Franklin Mfg. Co., Syracuse, N. Y 

Greenwald Co., I. & E., Cincin., O. 

Poole & Son Co., Robt., Baltimore, 
Md. 


Gears, Rawhide 
Chicago Raw Hide Co., Chicago, 
lil 


ce. & Bw. 


Faweus Mch. Co., Pittsburgh, Pa. 

New Process Raw Hide Co., Syra- 
cuse, N. Y. 

Nuttall Co., R. D., Pittsburgh, Pa 

Gears, Worm 

A\lbro-Clem Elevator Co., Philadel 
phia, VPa. 

Faweus Mach. Co., Pittsburgh. Pa. 

Morse, Williams & Co., Phila., Pa. 

Nuttall Co., R. D., Pittsburgh, Pa 

Simonds Mfg. Co., Pittsburgh, Pa. 


Graphite 

Dixon Crucible Co., 
City, N. Y. 

Lubriphite Co., Jersey City, N. J 

Obermayer Co., 8S., Cincinnati, O 


Jos., Jersey 


Grinders, Center 


ileald & Son, L. S., Barre, Mass 


Grinders, Cock 


Windsor Mach. Co., Windsor, Vt 
Grinders, Disc 

Besly & Co., Chas. H., Chicago, 
Gorton Mach. Co., Geo., Racine, 


‘is 
Iroquois Mach. Co., Provi., R. I 
Ransom Mfg. Co., Oshkosh, Wis 


Grinders, Dril) 
Gorton Mach. Co., Geo., Racine, 


is. 
Heald & Son, L. S., Barre, Mass. 
Standard Tool Co., Cleveland, O. 


Washburn Shops, Worcester 
Mass. 
Wilmarth & Morman Co., Grand 


Rapids, Mich 








Grinders, Cutter 
Adams Co., Dubuque, Iowa. 


Automatic Mach. Co., Greenfield 
Mass. 
Gecker-Brainard Milling Mach. 


Co., Hyde Park, Mass. 
Brown & Sharpe Mfg. Co., 
dence, R. I. 
Cincinnati Milling Mach. Co., Cin 
cinnati, O. 
Garvin Machine Co., New York. 
Norton Emery Wheel Co., Worces 
ter, Mass. 
Pratt & Whitney 
Conn. 
Rivett-Dock Co., Boston, Mass 


rovi 


Co., Hartford 


Grinders, Too! 

Barnes Co., B. F., 

Barnes Co., W. F. 
ford, Ill. 

Drown & Sharpe Mfg. Co., 
dence, R. I. 

Diamond Mach. Co., Provi., R. I. 

Gisholt Mach. Co., Madison, Wis. 

Iroquois Mach. Co., Provi., K. I 

Landis Tool Co., Waynesboro, Va 

Northampton Emery Wheel Co. 
Leeds, Mass. 

Ransom Mfg. Co., Oshkosh, Wis. 

Safety Emery Wheel Co., Spring 
field, O. 

Whitney Mfg. Co., Hartford, Ct. 


Grinding Machines 


Besly & Co., Chas. H., Chicago, III. 
brown & Sharpe Mfg. Co., Provi 


Rockford, 
& John, 


Lil. 
Rock 


Provi 


dence, R. I. 

Builders’ [ron Foundry, Provi 
dence, R. I. 

Diamond Mach. Co., Prov., R. I 


Falkenau-Sinclair Co., Vhila., Pa 

Frasse Co., New \ork. 

Goodell-Pratt Co., 
Mass. 

Gorton Mach. Co., 
wi 


Greenfield 


Geo., Racine 


8. 
Greenfield Mach. Co., Greenfield, 
Mass. 
Hill, Clarke & Co., Boston, Mass. 
[roquois Mach. Co., Prov., R. 
Landis Tool Co., Waynesboro, Pa 
Marshall & Huschart Mehry. Co. 
Chicago, III. 
Northampton Emery Wheel Co., 
Leeds, Mass. 
Northern Elec. Mfg. 
son, Wis. 
Norton Emery Wheel Co., Worces 
ter, Mass. 


Co., Madi 


| Prentiss Tool & Supply Co., New 


Chi- 


York. 
Ransom Mfg. Co., Oshkosh, Wis. 
Safety Emery Wheel Co., Spring 
field, Ohio. 
Tanite Co., Stroudsburg, Pa. 


Washburn Shops, Worcester 
Mass. 

Webster & Perks Too! Co., Spring 
field, O. 

Wilmarth & Morman Co., Grand 


Rapids, Mich. 


Grinding Wheels 

Abrasive Material Co., 

Builders’ Iron Foundry, 
dence, R. 1. 


Phila., Pa. 
Provi 


| Carborundum Co., Niagara Falls 
} N.Y 


| Diamond Mach. Co., Provi., R. I 


Hampden Cor. Wheel Co., Bright 


wood, Mass. 


Northampton Emery Wheel Co., 
Leeds, Mass. 

Norton Emery Wheel Co., Worces 
ter, Mass. 


Safety Emery Wheel Co., Spring 
field, O. 

Tanite Co., Stroudsburg, 

Grindstones 

Cleveland Stone 


a 


Co., Cleveland, 0. 


Lombard & Co., Boston, Mass 
Gun Barre! Machinery 
' fement, Miles & “o., New York 
Diamond Mach. Co., Provi., K. L. 
Niles Tool Works Co., New York. 
Pond Mach. ‘Tool Co., New York 


Reed Co., F. E., Worcester, Mass 


Hack Saw Blades and Frames 


“Diamond Saw & Stamping Works, 


buffalo, N. 


Goodell-Pratt Co., Greenfield, 
Mass. 

Hammacher, Schlemmer & Co 
New York. 

Starrett Co., L. S., Athol, Mass. 


| West Haven Mfg. Co., New Haven, 


Conn. 

Hack Saws, Power 

Diamond Saw & Stamping Works, 
Buffalo, N. Y. 

Frasse Co., New York. 

tloefer Mfg. Co., Freeport, Ill. 

West Haven Mfg. Co., New Haven. 
Conn. 





Hammers, Drop 

Bement, Miles & Co.. 

Billings & Spencer Co., 
Conn. 

Bliss Co., E. W., Brooklyn, N. Y. 

— Machine Co., Providence, 
t 


New York. 
Hartford 


Mossberg & Granville Mfg. Co., 
Providence, Kk. 1. 

Perkins Mach. Co.. Boston, Mass. 

Toledo Mach. & Tool Co., Toledo, 
Ohio. 

Hammers, Pneumatic 

Chicago Pneumatic Tool Co., Chi 
cago, a 

Cleveland I’neumatic 
Cleveland, O. 

Dallett & Co., Thos. I., Phila., Pa 


Tool Co. 


Phila. Pneu. Tool Co., Philadel 
phia, Da. 

Q. & C. Co., Chicago, Ill. 

Standard Ky. Equip. Co., St. 


Louis, Mo. 


Hammers, Power 

Scranton & Co., The, New Haven, 
Conn. 

Hammers, Steam 

Bement, Miles & Co., New York. 

Bethlehem Fdry. & Mach. Co., So 
Bethlehem, 1’a. 


Chambersburg Engr. Co., Cham 
bersburg, Pa. 
Cleveland Punch & Shear Wks 


Co., Cleveland, O. 


Heating Machines, Automatic 
Am. Gas Furnace Co., New York. 


Heating and Ventilating Apparatss 
Buffalo Forge Co., Buffalo, N. Y. 


Hoisting and Conveying Machiner 
Brown Hoisting Mchry. Co., New 
York. 

Caldwell & Bu. W., 
cago, " 

IIunt Co., C. W., West New Brigh- 
ton, N. Y. 

Link Belt Engineering Co., Phila- 
delphia, Pa. 

Niles-Bement-Pond Co., New York. 


Hoists, Electric 

C & C Electric Co., New York. 

Hunt Co., C. W., West New Brigh 
ton, N. Y 

Northern Engineering Works, De- 
troit, Mich. 

*awling & Harnischfeger, Mil- 
waukee, Wis. 

Sprague Electric Co., New York. 


Hoists, Hand 
Ilarrington, 
Philadelphia, 


Son Co., Chi 


Son & Co., Edwin, 


Pa. 


Lamps, Arc 

General Electric Co., N. Y. City 

Western Electric Co., Chicago, [11 

Westinghouse Elec. & Mfg. Co., 
Pittsburgh, ra. 


Lathes 


American Tool Wks. Co., Cin., O 
Auto. Mach. Co., sridgeport, Ct. 


Automatic Mach. Co., Greenfield, 
Mass. 

Barnes Co., B. F., Rockford, I 

Barnes Co., W. F. & John, Rock 
ford, Ill. 

Bement, Miles & Co., New York. 


Bradford Mach. Too! Co., Cin., O 


sullard Mach. Tool UCo., Bridge 
port, Conn. 

Davis Mach. Co., W. P., Roches 
ter, N. Y. 


| Diamond Machine Co., Prov., R. | 


Fay & Scott, Dexter, Me. 

Flather & Uo., Nashua, N. I 

Frasse Co., New York. 

Garvin Mach. Co., New York. 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Hendey Mach. Co., Torrington, ('t 

Hill, Clarke & Co., Boston, Mass 

Le Blond Mach. Tool Co., R. \h., 
Cincinnati, O. 


| Lodge & Shipley Mch. Tool Cuo., 


| McCabe, J. J., 


| New 


Yale & ‘Towne Mfg. Co.. New | 
York. 

Hoists, Pneumatic 

Chicago Pneumatic Tool Co., Chi 
cago, Ill. 

Cleveland Pneumatic ‘Too! Co., 
Cleveland, O. 

Northern I[ngineering Wks., De 
troit, Mich. 

Rand Drill Co., New York 

Indicators, Speed 

Starrett Co., L. S., Athol, Mass. 


indicators, Steam 


Crosby Steam Gage & Valve Co., 
Boston, Mass. 

Iniectors 

Lunkenheimer Co., Cincinnati, O 

Sellers & Co., Wm., Phila., Pa 

Inspection and Tests 

Hunt Co., Robt. W., Chicago, 11! 

Instruction Schools 

See Schools, Correspondence 

insurance, Boiler 

Ilartford Steam LBoiler Insp. & 
Ins. Co., tiartford, Conn 

Jacks, Hydraulic 

Sethlehem Fdry. & Mch. Co., So 
Bethlehem, Pa. 

Watson-Stillman Co., New York 

Key Seaters 

taker Bros., Toledo O 

Bement, Miles & Co., New York 

Chattanooga s»ichry Co., Chatta 
nooga, Tenn. 

Davis Mach. Co., W. P., Roches 
er, wis. 

Mitts & Merrill. Saginaw. Mich. 

Nazel Mach. Works, Phila., Pa 


Keys. Machine 
Standard Gauge Steel Co., Beaver 
Falls, Pa. 


Whitney Mfg. Co., Hartford, Ct 


Cincinnati, O. 
New York. 
Marshall & Huschart Mchry Co 
Chicago, Ill. 
Haven Mfg. Co., New Haven. 
Conn. 
Niles Tool Works Co., New York 
Pond Mach. Tool Co., New York 


Pratt & Whitney Co., Hartford, 
Conn. 
Prentice Bros. Co., Worcester, 
Mass. 


l’'rentiss Tool & Supply Co., New 
York. 

Reed Co., F. EF 

Schumacher & 
Ohio. 

Sebastian Lathe Co., Cincin., 0 

Seneca Falls Mfg. Co., Seneva 
Falls, N. Y. 

Tanite Co., Stroudsburg, Pa. 
Mich. 
Washburn 
Mass. 
Lathe Dogs 
Armstrong 
eago, Ill 
Besly & ¢ 

Ill. 
Le Count, 
Conn. 
Pratt & 
Conn. 
Lathes, Automatic Screw-Threading 
Automatic Machine Co., Bridge 
port, Conn. 
Lathes, Bench 
Faneuil Watch 


, Worcester, Mass 
Boye, Cincinnati, 


Shops, Worceste 


Bros. Tool Co., Chi 


‘o., Chas. H., Chicago, 


Wm. G., So. Norwalk 


Whitney Co., Hartford, 


Tool Co., Boston, 


Mass. 

Waltham Watch Too! Co., Spring 
field, Mass. 

Lathes, Wood 


American Machinery (Co., Grand 


Rapids, Mich 
letters, Pattern 
Butler, A. G., N. Y. City 
Levels 
Starrett Co., L. S., Athol, Mass 


lockers, Clothes 

Merritt & Co., Philadelphia, Pa 

Narragansett Mach. Co., Provi 
dence, R. I 


| Locomotives, Shop 


| Lubriphite Co., 


American f 





Hunt Co., C. W., 
ton, N. Y 

Lubricants 

Besly & Co., Chas. H., Chicago, I!1 

Dixon Crucible Co., Jos., Jersey 
City, N. 


West New Brigh 


Jersey City, N. J 
Lubricators 

Besly & Co., Chas. H., Chicago, | 
jowen Mfg. Co., Auburn, N. Y 
Crane Co., Chicago, Ill. 
Lubriphite Co., Jersey City, N. J 
Lunkenheimer Co., Cincinnati, © 
Machinery Builders, Special 

‘dry. & Mach. (uo, 
Hanover, 


Atlas Foundry & Mch. Co., Belle 
ville, N. J. 
Slanchard Mach. Co., The, Bos 


ton, Mass. 
Fawceus Mch. Co., Pittsburgh, I'a 
Nazel Mach. Works, Phila., Pa. 
ratt & Whitney Co., Hartford, 
Conn. 


Simonds Mfg. Co., Pittsburgh, !'a 
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Machine Screws 

Atlantic Mach. Screw Co., Boston, 
Mass. 

Worcester Mach. Screw Co., 
cester, Mass. 


Wor 


Machinists’ Small Tools 


Besly & Co., Chas. H., Chicago, III. 

Billings & Spencer Co., Hartford, 
Conn. 

Brown & Sharpe Mfg. Co., 
dence, R. I. 

Cleveland Twist Drill Co., 
land, O. 
Hammacher, 
New York. 

Lowe, Hl. A., Waltham, Mass. 

McCrosky & Huber, Cincinnati, O. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

Sawyer Tool Mfg. Co., Fitchburg, 


Mass. 
Slocomb & Co., J. T., Provi., R. I. 


Provi- 
Cleve- 


Schlemmer & Co., 


Starrett Co., L. S., Athol, Mass. 

Wyke & Co., J., E. Boston, Mass. 

Mandrels, Expanding 

Nicholson & Son, W. H., Wilkes- 
barre, Pa. 

Mandrels, Solid 

Cleveland Twist Drill Co., Cleve- 
land, O. 

Morse Twist Drill & Mach. Co. 


New Bedford, Mass. 
Rogers, John M., Boat, Gage & 
Drill Works, Gloucester City, 


a. oe 
Standard Tool Co., Cleveland, O. 


Measuring Machines 

Rogers, John M., Boat, Gage & 
Drill Works, Gloucester City, 
N. J. 


Micrometer Calipers 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Sawyer Tool Mfg. Co., Fitchburg, 
Mass. 

sy i & Co., J. T., Providence, 
t. I 


Starrett Co., L. S., Athol, Mass. 


Milling Attachments 
The Adams Co., Dubuque, lowa. 


Becker-Brainard Milling Mach. 
Co., Hyde Park, Mass. 
Brown & Sharpe Mfg. Co., Provi- 


dence, R. I. 

Cincinnati Milling Mach. Co., Cin- 
cinnati, O. 

Kempsmith Mfg. Co., Milwaukee, 
Wis. 


Milling Machines, Bench 

Faneuil Watch Tool Co., 
Mass. 

Hill, Clarke & Co., Boston, Mass. 

Waltham Watch Tool Co., Spring- 
field, Mass. 


Milling Machines, Horizontal 


Adams Co., Dubuque, Iowa. 
Beaman & Smith Co., Prov., R. I. 


Boston, 


Becker-Brainard Milling Mach. 
Co., Hyde Vark, Mass. 
Bement, Miles & Co., New York. 


Franklin Mach. Wks., Vhila., Pa. 
Hendey Mach. Co., Torrington, Ct. 


Ingersoll Mill. Mach. Co., Rock- 
ford, Ill. 

Newton Mach. Too! Wks., Vhila- 
delphia, Pa. 


Niles Tool Works Co., New York. 
Pratt & Whitney Co., Llartford, 
Conn. 


Milling Machines, Plain 


American Tool Wks. Co., Cin., O 
Becker-Brainard Milling Mach 

Co., Hyde Vark, Mass. 
Bement, Miles & Co., New York 
Provi 


dence, R. . 
Cincinnati Milling Mach. Co., Cin 

cinnati, O. 
Garvin Mach. Co., 
luendey Mach. Co., 
Hill, Clarke & Co., 
Kempsmith Mfg. Co., 

fis. 

Blond Mach 
Cincinnati, O. 
Marshall & Iluschart Mchry. Co., 

Chicago, Ill 
McCabe, J. J.. New York. 

Owen Mach. Tool Co., Springfield, 

Ohio. 

Prentiss Tool & Supply Co., 

York. 

Whitney Mfg. Co., 


Brown & Sharpe Mfg. Co., 
I 


New York 

Lorrington, Ct 
Boston, Mass. 
Milwaukee, 


Le Tool Co., R. K.., 


New 


Hartford, Ct. 


Milling Machines, Portable 


Underwood & 
delphia, Pa 


Co.. Hi. B.. Phila 








Milling Machines, Vertical 


Becker-Brainard Milling 
Co., Hyde Park, Mass. 

Bement, Miles & Co., New York. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 


Mach. 


Garvin Mach. Co., New York. 

Ingersoll Mill. Mach. Co., Rock 
tord, Ill. 

Newton Mch. Tool Works, Phila 


deiphia, Pa. 

Niles Tool Works Co., New York 

Owen Mach. Tool Co., Springfield, 
Ohio. 

Pratt & Whitney 
Conn. 


Co., Hartford, 


Milling Machines, Universal 

American Tool Wks. Co., Cin., U. 

Becker-Brainard Milling Mach. 
Co., Hyde Park, Mass. 

Bement, Miles & Co., New York. 

Brown & Sharpe Mfg. Co., Provl- 
dence, R. lL. 

Cincinnati Milling Mach. Co., Cin- 
cinnati, O. 

Garvin Mach. Co., New York. 

Hendey Mach. Co., Torrington, Ct. 

Hill, Clarke & Co., Boston, Mass. 

Kempsmith Mfg. Co., Milwaukee, 


is. 
Le Blond Mach. Tool Co., R. K., 
Cincinnati, O. 
Marshall & Huschart 
Chicago, Ill. 
McCabe, J. J., New York. 

Niles Tool Works Co., New York. 
Owen Mach. Tool Co., Springfield, 
Ohio. ; 
Prentiss Tool & Supply Co., New 
York. ; 
Waltham Watch Too! Co., Spring 

field, Mass. 


Milling Tools, Adjustable 
Geometric Drill Co., New 


Mehry. Co., 


Haven, 


Conn. 
Rogers, Boat, Gage & Drill Wks., 
John M., Gloucester City, N. J. 


Molding Machines 

The Adams Co., 

American Foundry 
Hanover, Pa. 

Tabor Mfg. Co., Philadelphia, Pa 

Webster & Perks Too! Co., Spring- 
field, O. 


Molds, Hammer and Vise Jaw 
Field, Chas. H., Providence, 


Dubuque, Lowa. 
& Mach. Co., 


R. I 


Motors, Electric 

Akron Elec. Mfg. Co., Akron, O. 

C & C Electric Co., New York. 

Christensen Engr. Co., Milwaukee, 
Wis. 

Crocker-Wheeler 

Eck Dynamo & Motor Wks., 
ville, N. J. 

General Electric Co., New York. 

Jantz & Leist Elec. Co., Cin., O. 

Mechanical Appliance Co., Milwau 
kee, Wis. 


Co., Ampere, N.J 
Selle 


Northern Elec. Mfg. Co., Madison, 
Wis. 

Robbins & Myers Co., Springfield, 
Ohio. 


Sprague Electric Co., New York. 
Triumph Elec. Co., Cincinnati, O. 


Western Electric Co., Chicago, Ill. 
Westinghouse Elec. & Mfg. Co., 


Pittsburgh, Pa. 
Nail Machinery, Wire 
National Machy. Co., Tiffin, O 
Name Plates 
Franklin Mfg. Co., Syracuse, N. Y. 


Nut Tappers 


See Bolt and Nut Machinery 
Oils 

Resly & Co., Cuas. II., Chicago, Ill 
Houghton & Co.. E. F., Philadel 


T’a 
Oil Cups and Covers 


tay State Stamping 
cester, Mass 


phia, 


Works, Wor 


Resly & Co., Chas. II., Chicago, Il 
Rowen Mfg. Co., Auburn, N. Y 


Crane Co., Chicago, Ill 


Lunkenheimer Co., Cincinnati, O. 
The Winkley Co., Hartford, Conn 
Packing, Steam Joint 

Jenkins Bros., New York 

Pans, lathe 

New Britain Mcb. Co., New Brit 


ain, Conn 

Pans, Shop 

Kilbourne & Jacobs 
lumbus, O 


Mfg. Co., Co 
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Patents 


Baldwin, 
Washington, 


Davidson « Wight, 


aS ¢<. 


Pattern Shop Machinery 


American Machinery Co., Grand 
Rapids, Mich. 

Baker Lros., Toledo, O. 

Fay & Scott, Dexter, Me 


Field, Chas. H., Providence, R. I 
l’rentiss ‘Tool & Supply Co., New 
York 
Washburn 
Mass. 


Shops, Worcester, 
Patterns, Wood 

Gobeille Pattern Co., Cleveland, O 
Hartford Pattern & Model Co 


Hartford, Conn 
Pencils 
Keuffel & Esser Co., New York 
Pipe and Fittings 
Crane Co., Chicago, Il. 


Pipe Cutting and Threading 
Machines 
Curtis & Curtis 

Conn. 
Merrell Mfg. Co., Toledo, O. 
Oster Mfg. Co., Cleveland, O 
Saunders’ Sons, D., Yonkers, N. Y 


Co., Bridgeport, 


Wells Bros. Co., Greenfield, Mass 
Pipe Fitters’ Tools 
Cleveland Twist Drill Co., Cleve 


land, 
Saunders’ Sons, D., 
Standard Tool Co., 


yonkers, N. Y. 
Cleveland, O 


Planer, Jack 


Armstrong Bros. Tool Co., Chi 
cago, Ill. 

Planers 

American Tool Wks. Co., Cin., O. 


Belmer Mach. Tool Co., Cin., O. 

Bement, Miles & Co., New York. 

Betts Mach. Co., Wilmington, Del 

Cincinnati Planer Co., Cincin., O 

Detrick & Harvey Mch. Co., Balti 
more, Md. 

Flather Planer Co., Mark, Nashua, 
N. Il 


Garvin Mach. Co., New York. 
Gray Co., G. A., Cincinnati, O 
Harrington, Son & Co., Edwin. 
Philadeiphia, Pa. 
Hendey Mach. Co., Torrington, Ct 
Hill, Clarke & Co., Boston, Mass 
McCabe, J. J., New York. 
Niles Tool Works Co., New 
New Ilaven Mfg. Co 
Conn. 
Pond Mach. Tool 
Prentiss Tool & Supply 
York. 
Sellers & Co., Wm., Phila., Pa 
Whitcomb Mfg. Co., Worcester, 
Mass 
Woodward & 
Worcester, 


York 


Co., New York 
Co., New 


Powell Planer Co., 


Mass. 


Planers, Bench 


Bartlett, E. E., Boston, Mass 


Planers, Rotary 


Bement, Miles & Co., New York 

Cleveland Punch & Shear Works, 
Cleveland, wv. 

Franklin Mach. Wks., Phila... Pa 

Newton Mach. Tool Wks., Vhila 
delphia, Pa. 

Pond Mach. Tool Co., New York 

Presses, Hand 

Perkins Mach. Co., So. Boston, 
Mass. 

Presses, Hydraulic 

Eilmes Engr. Wks., Chas. F., Chi 
cago, Ill. 

Watson-Stillman Co., New York 


Presses, Power 

Automatic Mach. Co., 
Conn 

Bethlehem Fdry. & Mch. Co., So 
tethlehem, IH’a. 

tliss Co.. E. W.. 


tridgeport 


Brooklyn, N. ¥ 


Dill Mach. Co., T. C.. Phila., Pa 

Mossberg & wuranville Mfg. Co., 
Providence, R. I. 

Perkins Mach. Co., Boston, Mass 

Prentiss Tool & Supply Co., New 
York. 

Toledo Mach. & Tool Co Poledo 
Ohio 

Wold & Co... Torris, Chicago, I 

Profilers 

Garvin Mach. Co., New York 

Pratt & Whitney Co., Hartford, 
Conn. 


, New Haven, 


IS15 


| Pulley Turning and Boring Machines 


American Tool Wks. Co., Cin., O 

Harrington, Son & Co., Kdwin, 
Philadelphia, Pa. 

| New Haven Mfg. Co., New Haven, 

| Conn 

Niles Tool Works Co., New York 

Pulleys 

Caldwell & Son Co., Ii. W., Chi 
cago, Ill 

Cresson Co., Geo. V., Vhila., Pa 

lioward Iron Ws., Buffalo, N 

Poole & Son Co Robt., Balti 
more, Md 

| Reeves ulley Co., Columbus, Ind 


| Pulleys, Friction Cone 


| Evans Friction Cone Co., Boston, 
Mass 
Pulleys, Speed Changing 
Speed Changing Pulley Co., 
Indianapolis, Ind 
| Pumps, Hydraulic 
| Watson-Stillman Co., New York 


Punches, Hydraulic 


Bement, Miles & Co., New York 

Bethlehem Fdry. & Mch. Co., So 
Bethlehem, t’a. 

Watson-Stillman Co., New York 


Punches, Power 
Bliss Co., E. W., 
Bremer Mach. & 
mazoo, Mich 
Buffalo Forge Co., 


Brooklyn, N. Y 
Tool Co., Kala 


Buffalo, N. y 


Cincinnati wvunch & Shear Co., 
Cincinnati, O 
Cleveland Punch & Shear Wks 


Co., Cleveland, O 

Hilles & Jones Co., Wilmington, 
Del. 

Long & Allstatter Co., Hamilton 
Ohio. 

Perkins Mach. Co., So. Boston, 
Mass 


Reade Mchry. Co., Cleveland, O 


Rack Cutting Machines 





Fellows Gear Shaper Co., Spring 
field, Vt 
Le Blond Mach. Tool Co., R. K., 


Cincinnati, © 
| Reed Co., F. 


| 

| Mass 
Racks, Cut 

| 

} 

| 

| 


Worcester, 


Fellows Gear Shaper Co., Spring 
field, Vt. 

| Nuttall Co., R 

Simonds Mfg. Co., 

Standard Gauge 
Falls, Pa 


D., Pittsburgh, Pa 
Pittsburgh, Pa 
Steel Co., Beaver 


| Racks, Tool 
New Britain Mach. Co., 
ain, Conn 


New Brit 


Reamers 
Cleveland 
land, O 
|} Clough, R. M., 
McCrosky & 


I'wist Drill Co., Cleve 


Tolland, Conn 
Iiuber, Cincinnati, O 
Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 
Pratt & Whitney Co., 
Conn 
| Rogers, 


Drill 
N. J 


Hartford, 


M., boat, 
Gloucester 


Gage & 
City, 


John 
Works, 


Cleveland, O 
Mass 


Standard Tool Co., 

Wells Bros. Co Greentield, 

| Reaming Stands 

Flather Planer Co., Mark, Nashua 
N. il 


Riveters, Hydraulic 


fement, Miles & Co., New York 
Watson-Stillman Co., New York 
Riveters, Pneumatic 

Bewent, Miles & Co New York 
Cleveland Pneumatic ‘Tool Co 


Cleveland, © 
Philadelphia VPneumati« 
Vhiladelphia, Pa 
Q& € Co., Chicago, Lil 
Standard Ry Equip. Co., 


ous, SLY 


rool Co 


Nr 


Riveting Machines 


Bement, Miles & Co., New York 


Bethlehem Foundry & Mach. Co 
So tethlehem, [Ta 
Chambersburg Engr. Co., Cham 


bersburg, Pa 
Long & Allstatter Co 
Ohio 
Perkins 
Mass 


Hamilton, 


Mach. Co., So. Boston, 

Rods and Straps, Connecting 

Standard Connecting Rod Co 
Beaver Falls, Pa 




















Relling Mill Machinery 
Cleveland Punch & 
Co., Cleveland, O. 


Shear Wks. 


Diamond Drill! & Mch. Co., Birds 
boro, Pa. 

Dill Mach. Co., T. C., Vhila., Pa. 

— & Jones Co., Wilmington, 
Del 

Iroquois Mach. Co., Providence, 
x I. 

Mossberg & Granville Mfg. Co., 
Providence, R. 

Pratt & Whitney Co., Hartford, 


Conn. 
Roller and Salil Bearings 
Ball Bearing Co., mg on Pa. 
Iroquois Mach. Co., Providence, 
. 


Mossberg & Granville Mfg. Co 
Providence, R. I. 
Rules, Steel 


Sawyer Tool Co., Fitchburg, Mass. 
Starrett Co., L. S., Athol, Mass. 


Safety Valves, Pop 

Crane Co., Chicago, Ill. 

Crosby Steam Gage & Valve Co., 
Boston, Mass. 

Lunkenheimer Co., Cincinnati, O. 

Sawing Machines, Metal 

Cleveland Punch & Shear Works 
Co., Cleveland, O. 

Cochrane- Bly Mach. Works, Ro- 
chester, N. Y. 

Newton Mach. Tool Works, Phila- 
delphia, Pa. 

Pratt & Whitney Co., Hartford, 


Conn. 
Reade Mchry. Co., Cleveland, O. 
Sawing Machines, Wood 


American Machinery Co., 
Rapids, Mich. 


Schools, Correspondence 

Amer. School of Correspondence, 
Boston, Mass. 

Consolidated Schools, N. Y. City. 

International Correspond. Schools, 
Scranton, Pa. 

Railway Educational Association, 
Brooklyn, N. 

Screw Machines, Autematic 

Brown & Sharpe Mfg. Co., Provi- 
dence, I 


Grand 


Cleveland Automatic Mach. Co., 
Cleveland, O. 
Dreses Mach. Tool Co., Cincin., O. 


Marshall & Huschart Mchry. Co., 
Chicago, Il. 
Windsor Mach. Co., Windsor, Vt. 


Screw Machines, Hand 


Brown & Sharpe Mfg. Co., Provi- 
dence, R. 

Cleveland Automatic Mach. Co., 
Cleveland, O. 

Garvin Mach. Co., New York. 

Jones & Lamson Mch. Co., Spring- 


field, Vt. 


Pearson Mach. Co., Chicago, III. 


Potter & Johnston Mach. Co., 
Pawtucket, R. I. 

Pratt & Whitney Co., Hartford, 
Conn. 

Warner & Swasey Co., Cleveland, 


Ohio. : 
Windsor Mach. Co., Windsor, Vt. 


Screw Machinery, Wood and Lag 
Baker Bros., ‘toledo, Ohio. 


Cook Co., Asa S., Hartford, Conn. 

Screw Plates 

Besly & Co., Chas. H., Chicago, III. 

Carpenter Tap & Die Co., J. M., 
Pawtucket, R. I. 

Card Mfg. Co., S. W., Mansfield, 
Mass. 

Hart Mfg. Co., Cleveland, O. 

Oster Mfg. Co., Cleveland, O. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Wells Bros. Co., Greenfield, Mass. 


Wiley & Russell Mfg. Green- 


tield, Mass. 
Secend Hand Machinery 
Affleck, Geo. E., New York. 
Baird Machy. Co., Pittsburg, Pa. 
Bowler & Co., Geo. H., Cleveland, 
Ohio. 
Carlin Mchry. & Supply Co., Al- 
legheny, Pa. 


Ce... 


Dawson, John H., Chicago, IIl. 
Fairbanks Co., Philadelphia, Pa. 
Garvin Mch. Co., New York. 


Hill, Clarke & Co., Boston, Mass. 

Marshall & Huschart Mchry. Co., 
Chicago, Ill. 

McCabe, J. J., New York. 

Niles Tool Works Co., New York. 

Pratt & Whitney Co., Hartford, 
Conn: 

Prentiss Tool & Supply Co., New 
York. 
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Second Hand Machinery—Cont’d Swaging Machines Turrets, Carriage 
Toomey, Frank, Philadelphia, I’a. — Needle Co., Torrington, | Fay & Scott, Dexter, Me. 
Wickes Bros., New York. 
Wormer Machy. Co., C. C., Detroit, | Iroquois Mach. Co., Provi., R. I. Turret Machines 

Mich. Mossberg & Granville Mfg. Co., ——a Tool & Mach Co., Bos- 

: ton, Mass 

Separators, Oil Providence, R. I. ’ . ’ , 
American Tool & Mach. Co., Bos- | Switchbeards a aa Mach. Co., Greenfield, 

ton, Mass. C & C Electric Co., New York. Bradford Mach. Tool Co., Cincin- 
Shafts, Crank Triumph Elec. Co., Cincinnati, O. nati, 


Standard Connecting Kod Co., 


Beaver Falls, Pa. 


Shapers 

American Tool Wks. Co., Cin., O. 
Bement, Miles & Co., New York. 
Cincinnati Shaper Co., Cincin., O. 
Nie a Planer Co., Mark, Nashua, 


Garvin Mach. Co., New York. 

Hendey Mch. Co., Torrington, Ct. 

Gould & Eberhardt, Newark, N. J. 

Hill, Clarke & Co., Boston, Mass. 

Kelly Co., R. A., Xenia, Ohio. 

Marshall & Huschart Mchry. Co., 
Chicago, lil. 

New Haven Mfg. Co., New Haven, 
Conn. 

Niles Tool Works Co., New York. 

Perkins Mach. Co., Boston, Mass. 

Potter & Johnston Mach. Co., 
Pawtucket, KR. I. 

Steptoe & Co., John, Cincinnati, O. 


Shears, Power 
Bethlehem Fdry. & Mch. Co., So. 
Bethlehem, Pa. 

Bliss Co., E. W., Brooklyn, N. Y. 
Bremer Mach. & Tool Co., Kala- 
mazoo, Mich. 
Buffalo Forge Co., Buffalo, N. Y. 
Cincinnati Punch & Shear Co., 

Cincinnati, O. 
Cleveland Punch & Shear Works, 
Cleveland, O. 
— & Jones Co 


Long ‘& Allstatter Co., Hamilton, 


National Mehry. Co., Tiffin, O. 

Perkins Mach. Co., Boston, Mass. 

Reade Mchry Co.. Cleveland, O. 

Toledo Mach. & Tool Co., Toledo, 
Ohio. 

Shears, Rotary 

Bethlehem Foundry & Mach. Co., 
So. Bethlehem, Pa. 

Detrick & Harvey Mach. Co., Bal- 
timore, Md. 


.. Wilmington, 


Perkins Mach. Co., So. Boston, 
Mass. 

Shelving, Shop 

New Britain Mach. Co., New Brit- 
ain, Conn. 

Slide Rests 

Bartlett, E. E., Boston, Mass. 

Reed Co., F. E., Worcester, Mass. 

Slotters 

Baker Bros., Toledo, Ohio. 

Bement, Miles &« Co., New York. 

Betts Mach. Wks., Wilmington, 
Del. 

Dill Mach. Co., T. C., Phila., Pa. 

Franklin Mach. Wks., Phila., Pa. 

Garvin Mach. Co., New York. 

New Haven Mfg. Co., New Haven, 
Conn. 

Newton Mach. Tool Wks., Phila- 
delphia, Pa. 

Niles Tool Works Co., New York. 

Spike Machines 

National Machy. Co., Tiffin, O 


Sprocket Chains 
See Driving Chains. 


Stampings, Sheet Steel 
Federal Mfg. Co., Cleveland, O. 


Stamps, Steel 


The Chandler Co., Springfield, 
Mass. 

Schwerdtle Stamp Co., Bridge- 
port, Conn. 

Steel, Machinery 

Boker & Co., Hermann, New York. 


Patriache & Bell, New York. 

Ward & Son, Edgar T., Boston, 
Mass. 

Steel, Sheet 

Federal Mfg. Co., Cleveland, O. 

Ward & Son, Edgar T., Boston, 
Mass. 

Steel, Tool 

Boker & Co., Hermann, New York. 

Patriarche & Bell, New York. 

Straightener, Hydraulic 


Bement, Miles & Co., New York. 
Watson-Stillman Co.. New York. 





Western Electric Co., Chicago, Lil. 


Tapping Machines and Attachments 


Baker Bros., Toledo, O. 

The Beaman & Smith Co., Provi- 
dence, R. 

Bickford Drill & Tool Co., rs oO. 

Cincinnati Mach. Tool Co., Cin- 
cinnati, O. 

Errington, F. A., N. Y. City. 

Fosdick Mach. Co., Cin., O. 

Garvin Mach. Co., New York. 

Geometric Drill Co., New Haven, 
Conn. 

National Mchry. Co., Tiffin, O. 


aor ih, & Whitney Co., Hartford, 

Son 

Seneca Falls Mfg. Co., Seneca 
alls, N. 

Webster & Perks Tool Co., Spring- 
field, O. 


Taps, Cellapsing 

Geometric Drill Co., 
Conn. 

Taps and Dies 

Besly & Co., Chas. H., Chicago, Ill. 

Card Mfg. Co., S. W., Mansfield, 
Mass. 

Carpenter Tap & Die Co., J. M., 
Pawtucket, R. I. 

Cleveland Twist Drill Co., Cleve- 
land, O. 

Crane Co., Chicago, Ill. 

Geometric Drill Co., New Haven, 


New Haven, 


Conn. 
Hammacher, Schlemmer & Co., 
New York. 
Hart Mfg. Co., Cleveland, O. 
Morse Twist Drill & Mach. Co., 


New Bedford, Mass. 
National Mchry. Co., Tiffin, O. 
Oster Mfg. Co., Cleveland, O. 
Pratt & Whitney Co., Hartford, 
Conn. 
Standard Tool Co., Cleveland, O. 
Webster & Perks Tool Co., Spring- 
field, O. 
Wells Bros. Co., Greenfield, Mass. 
Wiley & Russell Mfg. Co., Green- 
field, Mass. 
Winter Bros. Co., 
Mass. 
Telephone System 


Clark Auto. Telephone Switch 
Board Co., Providence, R. I. 


Thread Cutting Tools 


Besly & Co., Chas. H., Chicago, Ill. 
Hart Mfg. Co., Cleveland, O. 
Oster Mfg. Co., Cleveland, O. 


Wrentham, 


Pratt & Whitney Co., Hartford, 
Conn. 

Rivett-Dock Co., Boston, Mass. 

Teol Holders 

Armstrong Bros. Tool Co., Chi- 


cago, Ill. 
Hoggson & Pettis Mfg. Co. 
Haven, Conn. 
McCrosky & Huber, Cincinnati, O. 
Tools 
See Machinists’ Small Tools. 


Transmission Machinery 


New 


Caldwell & Son Co., H. W., Chi- 
cago, Ill. 

Cresson & Co., Geo. V., Phila., Pa. 

Link-Belt Engineering Co., Phila- 
delphia, Pa. 

Patterson, Gottfried & Hunter, 


Ltd., New York. 
Reeves Pulley Co., 
Traps, Steam 
Houghton & Co., E. F., 

phia, Pa. 
Trimmers, Wood 


Amer. Mchry. Co., 
Mich. 
Washburn 
Mass. 


Trolleys and Tramways 


Columbus, Ind. 


Philadel- 


Grand Rapids, 


Shops, Worcester, 


woupe Hoisting Machy. Co., N. Y. 
ty. 
Harrington, son & Co., Edwin, 


Philadelphia, Pa. 
Hunt > ¢- W., West New Brigh- 
ton 4 
Link Belt Engineering Co., Phila- 
delphia, Pa. 
Maris Bros., Philadelphia, Pa. 
bas & Towne Mfg. Co., New 
ork. 





oO. 

Brown & 7 Mfg. Co., Provi- 
dence, R. 

Bullard Mach. 
port, Conn. 

Dreses Mach. Tool Co., Cincin:, O. 

Flather & Co., Nashua, N. H. 

Garvin Mach. Co., New York. 

Gisholt Mch.  vo., Madison, Wis. 

Hill, Clarke & Co., Boston, Mass. 

Jones & Lamson Mch. Co., Spring- 
field, Vt. 

Le Blond Mach. Tool Co., R. K., 
Cincinnati, O. 

—_ e & Shipley Mach. Tool Co., 

Cincinnati, O. 

Niles Tool Works Co., New York. 

Pearson Mach. Co., Chicago, Ill. 

Potter & Johnston Mach. Co., 
Pawtucket, R. I. 

bet od & Swasey Co., Cleveland, 


Windsor Mach. Co., Windsor. Vt. 
Twist Drilis 
Cleveland Twist Drill Co., Cleve- 


‘tool Co., Bridge- 


land, O. 
Etna Mfg. Co., New York. 
Hammacher, schlemmer & Co., 
New York. 


Morse Twist Drill & M. Co., New 
Bedford, Mass. 
Standard Tool Co., Cleveland, O. 


Universal Joints 


Baush Machine Tool Co., Spring- 
field, Mass. 

Valves 

See Steam Fittings. 

Vises, Drill 

Graham Mfg. Co., Provi., R. I. 


Jacobson Mach. Mfg. Co., Warren, 


Pa. 
Vises, Metal Workers’ 
Hammacher, Schlemmer & Co.,, 
New York. 


Howard Iron Wks., 
—— Mach. 
Parker Co.. Chas., Meriden, Conn. 
Prentiss Vise Co., New York. 

Walworth Mfg. Co., Boston, Mass. 


Buffalo, N. Y. 
Mfg. Co., Warren, 


Vises, Pipe 

Curtis & Curtis Co., Bridgeport, 
Conn. 

Prentiss Vise Co., New York. 


Saunders’ Sons, D., Yonkers, N. Y. 
Walworth Mfg. Co., Boston, Mass 


Vises, Planer and Shaper 


Cincinnati Planer Co., Cincin., O. 

Hendey Mach. Vo., Torrington, Ct. 

Pratt & Whitney Co., Hartford, 
Conn. 

Vises, Weod Workers’ 

Hammacher, Schlemmer & Co., 
New York. 

Wyman & Gordon, Worcester, 
Mass. 

Washer Machines 

National Machy. Co., Tiffin, O. 

Welding Machines 

Long & Allstatter Co., Hamilton, 
Ohio. 

Wire-Drawing Macninery 

Iroquois Mach. Co., Provi., R. I 


Mossberg & Granville Mfg. Co., 
Providence, R. I. 

Wire-Forming Machinery 

Automatic Mach. Co., Bridgeport, 
Conn. 


Wood Working Machinery 


American Machinery Co., Grand 
Rapids, Mich. 

Worm Hobbing Machines 

Pratt & Whitney Co., Hartford, 


Conn. 


Worm Milling Machines 


Cleveland Automatic Mach. Co., 
Cleveland, O 


Pratt & Whitney Co., Hartford, 
Conn. 

Wrenches 

Coes Wrench Co., Worcester, Mass. 

Wrenches, Drop Forged 


Billings & Spencer Co., Hartford, 
Conn. 
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An Engine Shop Erecting Floor. 
The accompanying half-tone and 
and 


line 
con 


floor 


engraving show the appearance 
struction of a very superior erecting 
about 


for three 


which has been in use 
years in the shops of the Canadian Rand 


Drill Company, of Sherbrooke, P. Q., Can 


ada. The floor, which has proven highly 


satisfactory, is modeled after a similar one 
in the American works of the Rand Drill 
Company, although the one shown contains 


various improvements in detalis 


Referring to Fig. 1, the floor will be seen 


to consist of four parallel heavy cast-iron 


AMERICAN 


of considerab 


presso! 


MACHINIST 


le size which occu 


pies the full width and much of the length 
of the Noor; but the floor is just as well 
suited to smaller work and several small 
machines may be, and frequently are, 


of 


erection 


The « 


pre cess 


it at one time 


chine by tl 


prove the facility of acc 


and other parts 


ders 


compressor are mad 


placing of them 
. + ] 
correct le 


the half-tone sho\ 








[-slotted rails, 


the 


which project — slightly 


ibove general floor surface Chest 


antiai concret¢ 


rails are bedded upon subst 
+] 


piers and have their top surfaces planed 


ind set as possible with the 


aid of 
\n assortment « 


an 


vus lengths and planed parallel, and of uni 
form thickness, completes the arrange 
ment 


and disposition 


By a suitable selection 


f these I-beams, a floor is produced which 


s truly level and, what is more important 


still, of any size suited to the work in 


hand. The half-tone shows an air com 


FIG. 1 A CANADIAN ENGINE SHOP ERECTING FI 
absence of shingles, shim ind n 
ibominations 

Fig 2s] ws de ils of the S mi 
nd f tl I ndations he rails I 
15-foot lengtl which are s bly bolted 
nd d we ed I wether to insure co n \ 
They will be seen t ve very substar 
insuring a good distribution of the weight 
ipon the concrete pict vhich latter are 
3 feet deep At the right-hand end of the 
piers, a wheel-pi s provided which pet 
mits the erectior f machines of the type 
shown, complete w flywheel, and 
testing under steam. By means of suitable 
bolts and clips in connection with tl 


on 


different parts of 
levation of the ma 
serves ilso to mn 
cess under the cylin 


conspicuous 





ots im the s e machine may be 
ed down for testing The smaller ma 
chines are thus tested by steam under fu 


is practice extends 


we are not 


Canadian Industrial Development. 
of the 


apitalists 


nutacture d « 
United Stat ire playing an important 
pa 1 He pre t nes activily 
Canada ere no doubt that Canada 
s he oC fa very p sperous era, 
nd the indications are that its progress 





| tew years W rc more 
‘ 1 ea past In 

Y ( pment rf it 

( é f additiona 

‘ eanic freight 

i | i practi illy 
I ( f he influet ces 

yptimustic view 

| ! ) f wheat are grown u 
Mar ni t Northwest, and 
( year cl creage 1 devoted t 
pro g One indication of the 

leve yment of t intry is the recent 
lec f the Grand Trunk Railway to 
ld a railroad ross the continent, This 
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will be called the Grand Trunk Pacific te -8E- | 
° ° ! 
Railway, and the cost is estimated at $100,- i> Se | } 9 
| ! 
000,000. “1 AK | | 
; aE 
Americans are not slow to take advan- ! | 
tage of such conditions. Consular reports 4) L | 19 
state that millions of dollars have been in- | | | ' & 
7. ‘s . ° : . . | | wy 4 
vested by United States capitalists within | | = 
the past year in agricultural and timber I . |= 
lands, mining and manufacturing indus- 7 LA X \ 
a : P : | \} 
tries. Some of the industries with which 
Americans are associated are: The Cana- Jas tf 
dian Steel & Coal Company, capital $6,000,- | ; | 
Sirs : |-k | 
000, holding properties consisting of 4,000 
acres of iron ore and 3,000 acres of coal j |» 
lands; the Federal Sugar Refining Com- | | 
. . . . | A 
pany, Ltd., application for incorporation 
of which has recently been made by C. A. 7 9 
Spreckles and W. W. Cook, of New York, 3 
to be located in Montreal, capital $6,000,- | 
000; the American Abell Engine Thresher Ju 
Company, Toronto, behind which is the Ez K 
_ . e ' ] 
Advance Thresher Company, of Battle } 
Creek, Mich., and the Minnesota Engine E 
& Thresher Company, of Minneapolis; the | | 
Stohl Wagon & Farm Implement Com 
: : - 
pany, of Harrisburg, Pa., which will re Ww he 
move to Toronto; the Northern Cereal ‘ 
Company, capital $2,000,000; the Clover 
Leaf Mining Company, at Toronto, capital : . 
> , . | ' 
$1,000,000; the Northern Aluminum Com- : 
— > 
pany, with capital of $500,000, largely | o 
Y Le mmcce - Y 
American, which has erected works at asi i { ( fe ’ 
Shawinigan Falls; the Montreal Novelty i X 
Company, established by New York par- | } 
ties; the Imperial Pneumatic Tool Com- 1 
pany; the immense Clergue industries at n 
Sault Ste. Marie, operating iron and steel 
plants, pulp mills, coke ovens, and nickel | : 
a - — 











mines; the Laurentide Pulp & Paper Com- 
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pany,Grand Mere, which has a large plant; 
the Canadian Coral Marble Company, 
head office at Toronto 

It is reported that the following con 
cerns will locate branch plants in Canada: 
The Altman-Taylor Implement Company, 
Peoria, Ill.; the Ingersoll-Sergeant Drill 
Company, of New York; the Port Huron 
Threshing Machine Company; the Buffalo 
Forge Company; the Haines Piano Com- 
pany, Rochester, N. Y.; the American 
Bridge Company, New York; the Globe 
Wernicke Company, Cincinnati, to estab 
lish a branch at Stratford, Ont. ; the Amer 
ican Actinolite Company, of New York; 
the International Paper Company, which 
holds immense timber areas in the Three 
Rivers district, to establish large pulp 
mills. Large investments have been made 
by Americans in agricultural, grazing and 
timber lands. A Columbus (Ohio) syn- 
dicate has purchased 600,000 acres in the 
Northwest Territory, and a Minneapolis 
and St. Paul syndicate a much larger area, 
and is promoting emigration from the 
Western States to the Canadian North 
west, where, it is said, over 50,000 settlers 
have gone during the present year. 

In the city of Hamilton alone the fol 
lowing American concerns are locating 
branch plants: 

The Deering division of the Interna 
tional Harvester Company, of Chicago, 
has purchased a large tract of land to the 
east of the city and is erecting a plant 
which, when completed, if present reports 
are correct, will be of enormous size and 
will include over twenty buildings. Some 
of the structures will be between 800 and 
1,000 feet in length and the total floor 
space is estimated at about a million square 
feet. Work on a number of the buildings 
is already under way. It is believed that 
between 3,500 and 5,000 hands will be em 
ployed, and a large colony of working 
men’s houses is being erected in_ the 
vicinity 

The Canadian Otis Elevator Company, 
it branch of the New York concern, is 
building a large plant. The Dominion Belt 
ing Company, a branch of the American 
company, is building a plant for the manu 
facture of cotton duck belting. The Cana 
dian Steel & Wire Company will make 
wire fencing for the American Steel & 
Wire Company The American Car & 
Foundry Company has located its works 
in the old Grand Trunk foundry Phe 
Norton Can Company, a branch of the 
Chicago concern, has purchased the build 
ings of the Canada Cycle & Motor Com 
pany, and if business warrants it will build 
a tin-plate mill. The Swift Company, of 
Chicago, has purchased the business and 
plants of Fowler & Co., and it is said that 
Hamilton will be made headquarters for 
its Canadian business Che Chipman 
Holton Company, a branch of the Amer 
ican concern, will manufacture whitewear 
and underwear specialties. The Welding 


Compound Company has also started a 


Canadian branch in Hamilton 
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The Westinghouse Manufacturing Com- its plant Phe Greening Wire Compat 
pany has been located in Hamilton for one of the largest concerns in the w 
some time, and manufactures aif brakes business, s completed extensio1 
for the Canadian market for the Westing will more than double its output r 
house Air-Brake Company, of Pittsburgh. John Bertram & Sons Company, of Dut 


1 } 


The Meriden Britannia Company has an das, near Hamilton, has also found 


extensive plant, which is concentrated necessary to increase the capacity of 

all the Canadian business of the American plant in order to take care f growing 
concern. The Imperial Cotton Company is USIN¢ 

partly owned in New York and employs his spirit of enterprise shown by 
some 400 hands. It has a large mill, of city we have mentioned ts representatiy 
most modern construction, and is driven of the whole country There appear 


by electric power, The Hart Emery Wheel be a regular revival of industrial interest 


Company, started as a branch of the De in all communities, which is well expressed 
troit company, has now a large plant for in the following paragraph quoted fron 
the manufacture of emery and carborun- a report of the United States Consul-Ge1 
dum wheels, emery cloth, etc eral at Montreal Canada is showing 
Hamilton is some fifty miles from Buf- wonderful enterprise in self-development 
falo, on Lake Ontario, and has been s« People are throwing off their conserv: 
lected by the American manufacturing tism, When industrial openings are pre 
firms mentioned as a location for their sented to them they no longer take a year 
Canadian branch plants probably on ac- for consideration, but investigate prompt 
count of its central locality, shipping facil- ly, and when satisfied, invest liberally 


ities by rail and water, low rate of taxa There are many other United Stat 


tion, and the cheap electric power supplied concerns that propose to build brancl 
BB Caloric Engine 

a Direct-acting Steam Pump 

ers Slide -valve Engine 

Se Simple Cerliss, non-condensing 
Sn Ns 

SR 

RT ie a 
a 
SA RITE it 


Gas Engine : , 


rHERMAL EFFICIENCY OF ENGINES 


by the Cataract Power Company This plants in Canada sys Manufacturing 
company's plant is located at DeCew’s goods in Canadian territory tariff discrin 
Falls, near Hamilton, and will have a_ ination on the products of either country 
capacity, when all the machinery is in is avoided There 1 tendency also 1 
stalled. of about 20.000 hors« powe! It manufacture in Canad g d for export 
is also building a supplementary plant in’ to South Africa, Austral ind other Br 
the city tf some 2,009 horse-power ¢ ish) possessio1 nd it bviou | 
pacity. It may be said that extensive addi \meri ncer! vith Can 

tions are being made to nearly all the’ will not suffer through any preferentia 
manufacturing establishments of the city tariff agreement that may ever be « 

The Hamilton Bridge Works Company ts _ lished between Gri sritain and her ¢ 
doubling the capacity of its plant by the nic ( 
erection of additional steel buildings It 

will be equipped throughout with the mo Thermal Efficiency of Engines. 

m rcle rl Nn \ electrie l \ d | i ng ty | v 
The Hat Steel & Iron Company n rel g 

lade extet d ) p Koer re d | De | 
whic has 1 rere \ 1 IT1¢ 120 Verg Refrig ( mpany | 
tons f steel 00 f iron and 200 tor cit 1 I v engine I cor 
of pig ron per day The Nickel Copper parat vel recent d vel pment | uld 
Company of Ontario has large ore deposits excel thermal efficiency the steam et 
and has erected extensive work The gine, which has had a hundred years of 
Sawyer-Massey Company, builder of lavish experiment bestowed upon it It 
igricultural machinery and traction et s not cheering when we note how ws 
gines, is building four large additions t till waste so much more than we use in 
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The efficiency of the in this country which it deserves. The to 90 revolutions per minute. Five of 


power development. t 
mechanical and electrical exhibits are of these gas engines of 1,000 horse-power fo: 


gas engine as here given is 38 per cent., 


ind 100 per cent. would be represented by the finest character and well worth care- operating electrical generators are being 





line very close to one foot in length. ful study. The large steam engines, tur- constructed for the new Lackawanna Steel 
bines and high-power gas engines shown, Works now being built in Buffalo, N. Y 

High Power Gas Engines at the Dusseldorf Ex- particularly the latter, designed for use A KoOrting 350 horse-power engine oft 

position. with blast-furnace gases, are of great im- this kind was tested by Meyer and found 

BY FRANK C. PERKINS portance. to have a mechanical efficiency of 71 per 

Without doubt the great industrial ex A double working 750 horse-power gas cent., the mean power indicated in the 


hibition now being held in Diisseldorf, engine of the blast-furnace type is exhibit- motor cylinder being 544 horse-power, 


Germany, has not received the attention ed by the Maschinenbau-Actiengesellschaft, while the mean power indicated in the 


S ait 











FIG, I. 750 HORSE-POWER BLAST FURNACE GAS ENGINE. 


formerly Gebriider Klein, of Dahlbruch, pumps was 63 horse-power, giving an ef 







































































f t I 
} 
“| | J be }p Westfalen, and Riga, Russland his en- fective indicated power of 481 _ horse- 
7 gine, shown in the accompanying illustra- power. The mean power on the brake was 
=" tion, Fig. 1, was constructed by Gebr. 341.5 horse-power, the speed being 101 rev 
Korting, of Kortingsdorf, near Hannover. olutions per minute, while the thermal 
The cylinder is 750 millimeters in diam-_ efficiency brake horse-power was 23.8 per 
; : 3 I ‘ I 
eter and the stroke is 1,300 mm. in length, cent. 
[ I ‘ ; ; 
aa) } } )| while the speed of the engine is from 85 Great progress has been made during 
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FIG. 2 800 HORSE-POWER BLAST FURNACE GAS BLOWING ENGINE 
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the past decade in the use of gas engines, structed by the Kolnische Maschinenbau the explosive mixture is compressed an 
not only for driving large electrical gen Actien-Gesellschaft, of Koln-Bayenthal, ignited for explosion shortly be fore the enc 
erators for light, power and traction pur Germany. One of these engines, of 800 of the compression, thus driving the pistons 
poses, but also for the operation of air horse-power, is now being exhibited 


at the away from each other and renewing the 
compressors, pumps and the general oper Dusseldorf Industrial Exposition The operation as betor \ feed pump ts at 


ation of machine tools in large manufac- engine is capable of compressing 17,662 


turing plants. bic feet of air per minute to a pressure of and fresh gas, which 1s compressed in fe 
On account of the great economy of the 7 7-10 pounds per square inch when work ‘eivers arranged around the inlet ports 
> s enxte | ( ( l ed 


VOTRING I gine can D llate¢ 
. | 
F y the gas ad valve W e lim 
OT 50-100 Tey 1 me minute ink 
a ‘ 

~ ‘ > Way { | e ix ( with wid 

/ , . 
ng ‘ . Ci in or W t v 











i ee | he Cy ( elf has no valve operator 
I » ] during the piston stroke, and the engine 
| J LS ‘/_ thus of most mpl cor ob tion, which 
‘ 7 is so necessary to the conditions of wor 
2 | ‘ when using blast-turnace waste ga 
ry \ The ck ming of the cy indet Is done 
SS juickly and effectually after removing the 
| rossheat id | t] total working 
space of the cy le being tl sn i 
American Va Pee le Q = \ e extent 
FIG. 3. 750 HORSE-POWER BLAST FURNACE GAS ENGINI Mie eranicchefs eo 
vay tl Ire ntrifugal I ces ris 
high-power gas engines, especially when ing at 100 revolutions per minut: Its he oiling of rking ecylind S 
used with fuel gas and natural gas, it is working cylinder is 30's inches in diam irranged ! p n of the pisto 
becoming a great rival of the steam engine eter and the blowing cylinder is 72! re the ft free b e latter 
f and is fast supplanting it in large iron and inches in diameter, while the stroke of thus insuring continual lubrication to th 
steel plants, where the blast-furnace gases both is 374, inches pistons as well as to the eylinder wall 
may be utilized, thus producing a wonder The arrangement of this motor consists The ! 








j 000 HORSE-POWE! TANDEM BLAST FURNACE GA ENGIN} 


ful economy by taking advantage of this of the symmetrical arrangement of tw ng | 

waste fuel plunger pistons working towards each brought outside which wor na cir 
Among the numerous systems of gas other in a simple cylinder which is open guide, and thus this pin is shielded fron 

motors which utilize the gases from iron on both ends These pistons, shortly be the heat and is also very accessible. The 

furnaces is thé Von Oechelhauser system fore reaching their dead points, open suc feed pump is located under the flooring 

of two-stage motors This blast-furnace cessively the different ports—the exhaust and is rranged that its piston feeds 

gas engine. Fig. 2, is used for operating port, the fresh air port and the gas inlet with the under side, the air and with the 


the blowers for iron furnaces and is con \s the two pistons approach each other ipper one, the g to tl lindet I 


( nae he 
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blowing cylinder is fastened with its air 
chambers to the of the frame 
of the engine and draws in cold air from 


rear part 
the outside. 

Blast-furnace gas engines are not only 
utilized for operating blowers, but are fre 
quently employed in central power stations 


for driving electrical generators direct 


connected, as at the electric power installa 
tion of the Ougree blast furnaces and steel 


= 
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gine is 900 millimeters in diameter and the 
stroke is 1,000 mm, long, while the fly- 
wheel has a diameter of 6,400 mm. 

At the Dusseldorf Exposition the firm 
Louis Soest & Co., m. b. H 
fabrik 
near Dusseldorf, have three important ex- 


Maschinen- 


und Eisengiesserel, of Riesholz, 


hibits of steam engines, pumps, compres- 
sors, various lines of general machinery 


and a tine display of large gas engines, 








FIG. 5. 350 HORSE 


works in Belgium. In this power plant 
several 650 horse-power Cockerill gas en- 
gines of the blast-furnace type supply the 
necessary power for driving direct-current 
generators, whose current is transmitted to 
a distance for operating electric cranes, 
locomotives, hoists and other machinery 
at the rolling mills and iron works of the 
company 

Che Vereinigten Maschinenfabrik Augs- 
burg und Maschinenbaugesellschaft Nurn- 
of gas 
engines and gas generators at the expo 
The 100 horse-power 


berg have an interesting exhibit 


sition at Nurnberg. 
engine operated by blast-furnace gases has 
a speed of from 40 to 170 revolutions pet 
minute, while the speed of the 750 horse 
power engine is go revolutions per minute. 
This large engine, Fig. 3, drives a direct 
current electrical generator constructed by 
the Elektricitats-Actien-Gesellschaft, for 
merly Schuckert & Co., 
supplies light and power for the Rheinische 
Werk, at Meiderick, near 
\ large furnace gas 


was recently constructed by this firm with 


of Nurnberg, and 


Ruhrort 


engine, 


1] 
stan 


Fig 


blast 


a capacity of 600 horse-power. This en 


gine is of the tandem type and operates a 


Drehstrom dynamo at a speed of 120 revo 
| 


utions per minute It was constructed 


for the 


Diedenho 


ror electrical power transmission 


Hliuttenwerk Karlshutte, near 


fen-Lothrigen, The cylinder of this en 
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POWER GAS ENGINE. 


f 350 horse-power, Fig. 5, 
with blast-furnace gases, as 
accompanying drawing. 


including one 
for operation 
shown in the 

This engine is of the double-cylinder 
type, with a flywheel weighing 26 tons be- 
tween the two cylinders. The cylinders 
have a diameter of 650 mm. each and a 
stroke of 850 mm. an‘ the normal speed 
The total 


weight of the engine is 76 tons, and it is 


is 140 revolutions per minute. 
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signs. In these latest plants, including 
that of the Lackawanna Steel Company, 
which has a capital of $40,000,000, elec 
tricity will play an important part in every 
department of the works, from the receipt 
of the coal and ore at the ships and cars 
to the handling of the finished product 
ready for shipment. 





A Diagram for Helical Springs. 
BY GEORGE F. SUMMERS. 
The accompanying chart is for finding 

the size of helical springs, having given 

the properties. It also may be used to find 
the properties from the size, but a table is 
better. 

There are four determining factors for 
helical springs of circular section, any two 
of which being given, the other two may 
be found; they are: The size of the coil, 
the size of the wire, the carrying capacity, 
the amount of extension. 

To use the chart; find the intersection 
of the two lines representing the given 
quantities and from this point follow the 
other two lines to the edges of the sheet 
and read off the two required quantities 

Example 1.—Required a spring to bear 
a maximum load of 2,000 pounds and fit 
inside a cylinder 10 inches diameter. How 
long must the spring be when solid to have 
an extension of 20 inches when free? 

Follow along the 2,000 line until it meets 
the line marked 10 at the bottom of the 
page. From this point read on the left 
margin of the page 78-100 inch, diameter 
of wire, and on the right margin (follow 
ing up the slanting lines) about 3% inches 


deflection per inch of solid hight. There 
fore, 20 + 3% = 5.7 inches solid hight, 


and 5.7 + 20 = 25.7 free hight. 

Example 2.—Given the size of wire 4% 
inch and the load when solid 100 pounds, 
what is the diameter of coil, and will the 
spring give much deflection? 

From the underscored figures on the 
left margin follow across the proper line 
for . 
derscored 100, and then read from the un 


125 until it reaches the curve for un 
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FIG. 2. DIAGRAM FOR A SPRING 


used for operating a Drehstrom alternating 


current generator 


There is no question that America is 
greatly behind European countries in the 
utilization of the waste blast-furnace gases, 
but the largest and most complete iron and 
steel plants now being built are arranging 
for the use of these large gas engines to 


be built in this country from foreign de 


derscored figures at the bottom of the pag: 
895 outside diameter of coil. The corres 


ponding diagonal is about consequent 


.95, 
ly the spring will expand 95-100 of the 
solid hight, which is a very fair deflection 

Example 3.—I have a spring of 1-inch 
wire, 5 inches inside diameter, 20 inches 
long when free, with 8 coils, but it proves 
What size spring shall I put 


too weak 
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inside to reinforce it, and what will be the 
safe carrying capacity of the two com 
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the fiber stress is not to exceed 100,000 


pounds. As the total deflection named was 


























bined? 20 8 12 inches, the fiber stress, when { itsid 
Answer: 5 + (2 X 1) 7 outside the spring is closed solid, will be 100,000 the point for 
diameter of large coil. 8 X I 8 solid 42 167,000 pounds per square inch, and _ follow dow: 
hight of large coil. From the chart; 06,500 we must look out that the spring does not nd read oft 
carrying capacity of large coil at 100,- break when it comes solid with an over wire diam 
ooo pounds fiber stress, and the deflection load. If a new spring was being designed, makes .6875 
per inch of solid hight g. The total de it would be better to make the free hight mercia ( 
flection thus equals .9 « 8 7.2 inches if 8&8 7.2 15.2 inches carrying caf 
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stress. 3,100 + 6,500 9,600 total load at 
100,000 fiber stress Use about one-halt 
of this, or 4,800 safe load for the two 
springs combined. 8 6875 11.6 coils 
in small spring 

Note.—Springs that have to work to 


gether, either with stirrups “‘tandem” o1 
parallel,” should start together and end 
together; therefore they should have the 
deflection, and consequently 


same any 


springs on the same diagonal line may be 

ised together 
\lso, springs 

come solid at the maximum allowable fiber 


should be arranged to 

stress as a safety device to prevent thei 

brcaking. 
I‘xample 4.—Given the spring diagram 


shown in Fig. 2, which is not drawn t 


scale, required a spring to fit it. 
vertical distances the 
pressures on the spring, and the horizontal 


Che represent 


the amount of expansion. The area equals 


the work absorbed or given out by the 
spring 
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/, = deflection in inches per inch of solid 
hight, 
I: torsional modulus of elasticity 


1 2,600,000. 


Indexing Drawings and Material. 

The system described below has been in 
use for a number of years, and has given 
general satisfaction, but as it was devised 
to meet certain specific conditions it 1s 
probable that only the principles involved 
would be applicable elsewhere. The 
standard 


draw 


ings indexed are of two S1Zes, 
each size being numbered serially and filed 
according to number. 

the 


First, to furnish a description of 


The object of index is. three 
fold: 
a drawing when the number is known; 
second, to furnish the number of a draw 
ing when its subject is known; third, to 
provide a suitable place for recording re 
marks and data pertaining to drawings 
The last object 1s so evident that further 
In order to 


description is unnecessary 
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“Engine” in the left-hand row,then beyond 
the guide card “Type C” in the second 
row, then beyond the guide card “‘No. 306’ 
in the third row. 

It is very rare that more than four divi 
sions of any subject are required, and the 
guide cards cut in fourths, as shown by 
Fig. 2, have been found convenient 

The “Subject” card for a drawing of 
the crankshaft of a No. 306 Type C engin 
is shown in Fig. 3. The matter given 1 
the rectangles of the first line corresponds 
exactly with the headings on the guide 
cards, which insures the cards being prop 
erly located in the index. The matter on 
the second line gives the additional index 
ing information. It is that all 
cards pertaining to that particular engine 
will be found together, located alphabetic 
ally according to the first word of the sec 


evident 


ond line. 

It often happens that only one piece 1s 
that it 
convenient to have all cards relating to a 


shown on a sheet and would be 


309 
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4220 
4200 ri 
4160 
L ~ — 4 
ri J ENGINE C_TYPEA ( 
FIG.:1 NUMBER DIVISION FIG. 2 
THE CARD INDEX ARRANGED FOR INDEXING 
Answet Conunue line BA until it fulfill the first and second conditions, the 
‘ AFx AD index has two divisions and every drawing 
meets C D at I: E D PX Al 5 ot 
BC—AD is represented by one or more cards in 
Therefore E C 10 the total deflection each division. 

of the spring. 10-8 1.25 deflection pet In the ‘“‘Number” division, Fig. 1, each 


inch of solid hight 
From the chart the spring must be 3.45 
outside diameter by .425 diameter_of wire 


If great accuracy is not required, make ot 


16 wire and 3% _ outside diameter 
8 7-16 18'4 coils Free hight - 
S +- 10 18 inches 


he diagram, Fig. 1, 1s based upon the 


following formulas: 


7 x S dad 
8(D— a) : 
i ae rid S( D -~ @)* 
E d? 
in which 
It” = load in pounds when spring is solid, 


solid, 
100,000 pounds per square inch, 


~ 


= diameter of wire in inches, 


D = outside diameter of coil in inches, 


= fiber stress in pounds when spring is 


drawing is represented by one card filed 
serially according to number. The num 
ber of the drawing appears prominently 
in the upper left-hand corner of the card, 
and guide cards ar 
1,-facilitate refer 


as shown in Fig. 7, 
ranged as shown in Fig 
ence to the index. 
In the “Subject” division each drawing 
is represented by one or more cards filed 
according to the subject of the drawing 
for this 


The arrangement of guide cards 


division is shown in Fig. 2, and as the 


system is similar to the one generally 
found in books its use is easily acquired 
Cards are located first by the alphabetical 
position of the noun in the title, and then 
by the descriptive portions of the title 
For example, all 


No. 


guide card 


taken in logical order, 
cards pertaining to Engine, Type C, 
the 


beyond 


306, are located 


dmerwcan Machiniat 


SUBJECT DIVISION 


DRAWINGS 


certain division of a machine grouped to 
gether. This is accomplished as shown 
in Fig. 4, which is the card representing 
the drawing of a crosshead brass in the 
connecting rod of a No. 306 Type C en 
gine. It is evident that all cards pertain 
ing to the connecting rod will be located 
together in the catalog and arranged alpha 
betically according to the first 
the third line 


As it is often convenient to have cards 


word of 


representing similar parts of different ma 
chines together, it may be carried out as 
shown by Fig. 5, 
Fig. 4, except that the second line is placed 
first and the first line placed third. Al 
cards representing connecting rod parts 
will be together in the index, arranged 
alphabetically according to the first word 


which is identical wit! 


in the second line and then according t 
the machine in which they are used 

If it is necessary to alter the cards for 
any drawing, the desirability of easily lo 
cating all of the cards representing that 
drawing is apparent, and it is accomplished 
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“Number” 
which the 


by listing on the back of the 
card all of the subjects under 
cards are filed. 

Fig. 6 shows the back of the ‘““Number” 
card giving a record of cards 
Figs. 4 and 5. Fig. 7 shows the front of 
the same number card, and the only differ 


shown in 


ence between this card and Fig. 4 is that 
the line with the number is placed at the 
top instead of below 


An important feature of the system is 
that when a drawing becomes obsolete the 


fact 1s noted on all the cards, as shown 
n Fig. 3, and the ‘“Subject’”’ cards are 
transferred to a drawer reserved for the 


purpose, so that cards in the subject index 
represent The 
‘Number” card, however, is not removed 
iS it 1S to 
of the index unbroken for reference 


useful drawings only 


necessary leave this division 


To facilitate copying the cards on the 
Pp} 


typewriter they are written in pencil, when 
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the drawing numbers are assigned, upon 
a blank exactly like the number card, and 
when a reasonable quantity have accumu 
lated they are copied and the ‘Subject’ 
cards made out according to directions on 
back of the ‘‘Number” 

The system of guide cards shown in 


card. 

Fig. 2, with corresponding rectangles on 
the top of the 
used in keeping a record of the raw mate 


line index cards, is also 


z he 


classification for steel is outlined below: 


rial in stock and material purchased 


Flat Size 
Plate 


Round 


Steel Cold Rolled 
Common 
Flange 
Shell Square 
Spring 

For example, the heading on a card for 
shell steel plate, 34x60x120 inches, would 
be: Steel—Shell—Plate- 

The convenience of the system can only 


¥4x60x 120" 


be appreciated by use, and the perfect 
uniformity in heading the cards will be 
found to materially lessen the labor of 


handling 


Why it Takes so Long to Build a Naval Vessel 


BY GEORGE W DICKIE 
While it might be considered as taking 
somewhat of a risk to let such a cranky 
subject loose among the members of this 


feunsect | BECT 
ENGINE TYPE C NO. 306 ENGINE rYyPR « NO. 306 
SHAFT CRANK ROD CONNECTING 
BRASS CROss HEAD 
Bore 3 
Length 444 
| DRAFT | DATE LOCATION OuT OF USE SUPERSEDED BY RAFT DATE n £ . 
| 41800 8-12-1902 15-1902 12360 $407 10-7-1 808 
} 
| 
s&s 
FIG FIG. 4 
or 
ROD CONNECTING | 
BRASS CROSS HEAD 
» uw THIS DRAFT INDE XEC NDER THE F« E ¢ 
| ENGINE TYPE C NO. 306 
gS 
ENGINE ryPE C NO. 306 
Bore 3 
ROD CONNECTING 
Length 4% , ' 
| 
| DRAFT DATE LOCA os OuT OF VRE SUPERSE € 
| 445) 10-7-1338 
FIG I (ys dmerwun Wachints 
pate TION UT CF USE SUPERSEDED BY society, yet we will endeavor to gQive it 
449; 10-7-1893 sufficient metacentric hight to keep the 
| suevect right side of it up, and if it be handled 
INGINE TYPE C NO. 306 , , 
ENGINE ryPl ca with great care, the building of naval ves 
ia cel : sels, even in the navy vard, will suffe: 
ROD CONNECTING 
no more damage from the discussion of 
BRASS ChROss HEAD this subject than they are likely to suffer 
afterwards from the building of submarin: 
torpedo boats 
Bure 6 THE SUPERINTENDING NAVAL CONSTRUCTO 
Length 4% : 
In dealing with this subject the autho 
naturally looks at it through the eyes of 
- contractor, which to the general publ 
means dishonest eve Wi ometime 
FIG. 7 think that the Navy Department leans t 
INDEX CARDS FOR A DRAWING ward the public’s estimate of a contracto! 


else why so many provisions in specific: 
tions and contracts to protect the second 
party, who 1 tronger, against the first 
party, who has only his own consciou 

ness of honesty, and his honor as a shiy 
builder, to protect him? In considering 
certain causes of delay in building nava 
vesst the relationship of the superin 
tending naval constructor, or the eni 

inspector of machinery, to the contra 


ad before 
Marine 


abridged] re 
Architects 


{slightly 
Naval 


*A papel 
the Society of 
Engineers 


and 
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tor, may, of necessity, require to be dis- 
cussed, and in this connection the author 
desires to state that in his opinion, based 
on a somewhat extended actual experi- 
ence, no other government can boast of 
a finer staff of competent naval construc- 
tors and marine engineers, in charge of 
new work under construction for its navy, 
than that of the United States Navy De- 
partment. In fact, the ability of the su- 
perintending naval constructor, or senior 
inspector of machinery, is often quite em- 
barrassing to the simple shipbuilder. We 
have often been astonished at the almost 
supernatural ability of the young naval 
constructor to acquire knowledge on sub- 
Let 
the bureau of construction and repair, for 


jects outside of his own profession, 


instance, assume responsibility in regard 
to certain electrical installations on naval 
vessels, and in three months thereafter 
the naval constructors at the various yards 
will be farther advanced in the applica- 
tion of electrical science to the matter in 
contractors’ who 
whole attention 


We do 


to this fact, astonishing as it is, 


than the expert, 


given 
to this special 


hand 


has his for years 
not refer 


in order 


work. 


to raise any doubts as to its reality, as it 
must have been observed by others having 
the same relationship to the young naval 
the writer. We have ad- 
mired this remarkable faculty, because it 


constructor as 
is so rare outside of those whose talents 
are exclusively controlled by the navy de- 
partment. We may have occasion in the 
course of this paper to appear as intimat- 
ing that the great ability of the naval con- 
structor often acts as a cause of delay 
in the building of the ship, and some state- 
ments may appear to have a personal tone. 
It will that no 
one is meant when anyone is referred to 


therefore be understood 
in connection with any part of this sub- 
rect 

One of the most important causes of 
delay in the construction of naval vessels 
is the habit which has hitherto prevailed 
of designing such vessels while they are 
We do not think that 
it will ever be possible to so design such 


under construction. 


ships that no change will appear desirable 


while they are building. It is not neces- 
sary that every detail plan should be com- 
plete before the structural work begins, 
but the designs should be complete in 
every particular, the 
should state distinctly how the actual de- 
One of the 


the 


and specifications 
tails are to be carried out. 
specifications issued by 
navy department requires that 253 of the 
construction 


most recent 


most important items in 
should be “built as directed,” which means 
that at 


written no one connected with the design 


the time the specifications were 


for the vessel could write down distinctly 
that 
out. The shipbuilder would like to carry 
out the work just as he thought it should 
be carried out when he made his estimate 


just how design was to be carried 


of cost, but between him and that honest 


purpose of his there stands the superin- 
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tending constructor and his numerous as- 
sistants, and after them, the bureau they 
represent, Plans are made, only to be 
returned over and over again as unsatis- 
factory, and what seemed plain enough to 
the simple-hearted shipbuilder when mak- 
ing his estimates, becomes now so com- 
plicated that the first year’s time of the 
contract is lost in finding a way to carry 
out the contract. 
DESIGN SHOULD BE COMPLETED BEFOREHAND. 
Before the contract is executed the de- 
sign should be so complete that all struct- 
ural materials required could be ordered 
without having to submit new 
plans for approval. The latest plans from 
Bureau of Construction come nearer 
requirement than any 
The location and di- 
mensions of the 
vessel should be determined, and should 


at once, 


the 
meeting this 
have had hitherto. 
every 


we 


compartment in 


not be subject to change. The dimen- 
sions of every armor plate should be 
shown, and it should be ascertained be- 


forehand that such dimensions are within 
the manufacturing capacity of the armor 
makers, The armament should be all final- 
ly settled as to amount and location, and 
the type of all gun ports not only indi- 
The 
magazines should be worked out in suffi- 
cient detail to demonstrate that they will 


cated, but practically worked out. 


properly stow the amount of ammunition 
they are specified to carry. All means 
of handling ammunition should appear on 
the original design, and in capacity should 
The 
arrangement of all machinery should be 


correspond with the specifications. 


shown, with all piping and platforms, with 
a practical plan of getting into and out 
of machinery compartments. And in all 
machinery and 
compartments, the bulkheads 
be shown their actual thickness of 12 
inches, with deck beams and coamings that 


such plans of boiler 


should 


reduce the available space so much. This 
would save much time later on in rear- 
ranging machinery that must go into a 


space that has been reduced by the fram- 
ing of its walls. Drainage and ventilation 
should also be fully worked out, as part 
of the original design. We understand 
that in future additions to the navy of the 
United States something of this kind will 
be attempted at the Navy Department. If 
should be successfully carried out, 
should 


this 


and there is no reason why it 


will be several 
at the date of 


than 


these vessels 


farther 


not be, 
months advanced 
the their 
has the 


changes that have hitherto been necessary, 


construction 
and 


contract for 


usually been case, many 
to meet the requirements of the design, 
will be obviated, 

A curious notion has crept into the pub- 
lic mind that the builders of naval vessels 
are very much in favor of original plans 
and specifications that involve them in 
numerous and extensive changes, and it 
is often claimed that the principal skill 
possessed by the builder of naval vessels 


is that of showing changes to be necessary. 
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It is hardly necessary, before so many of 
these builders, to make any statement in 
contradiction of this fallacy, but we find 
that this idea prevails even among ship 
builders who have not had experience with 
the Navy Department. Changes are sel 
dom proposed now by the builders, unless 
the work cannot be carried out without 
them. Nearly all changes are proposed 
either by the superintending constructor 
or the Bureau of Construction. These 
changes not only lose time for the builder, 
The 


board on changes, in fixing the actual cost 


but in nearly every case money also. 


of any change made, is not allowed to 
include any margin in its estimate against 
loss, nor the consequent loss that results 
from stopping work in one direction and 
beginning it in another direction, after 
perhaps several weeks’ or months’ discus 
sion over the proposed change. And when 
the board has fixed the actual cost, the 
builder must accept the amount whether 
he likes it or not; but if the department 
does not like it, the must recon 


sider its estimates until the department is 


board 


satisfied. 
COMPLETE PLANS WOULD OBVIATE MANY 
CHANGES. 

Complete plans as part of the contract 
that would for 
changes, would not only save much time 
in construction, but much 
for the builder as well. 


obviate all necessity 


save 
The en 


would 
money 
gineering department has fewer changes, 
and seldom any extra cost over the con 
tract price. This is the result of having 
fewer representatives at the shipyards, and 
those have their duties limited to inspec 
tion, and not to design; a wise arrange- 
ment, both for the Navy Department and 
for the shipbuilder. Much time 
also be saved in the preparation of work- 


would 


ing details for the shops and yard, if the 
specifications were carefully prepared from 
a complete design. In the hull department 
at present every shop or shipyard detail 
must be revised by the superintending con 
structor, not to see if it meets the re 
quirements of the specifications, or carries 
out in detail the design adopted, but as 
to whether, in his opinion, it is the kind 
of design that should be used; and it often 
goes through half a dozen or so of his 
subordinates, who each has his own opin 
ion to express in regard to it. These men 
in many cases have come from the shops 
or the drafting rooms of the establish 
ment whose work they now have an op 
portunity to criticise, and in some cases 
would not likely have been trusted to get 
out the designs they now have a chance 
to give their opinions upon. 

In general, this involves the 
builder in the making of many working 
plans many times over, before the super 
satisfied with 


system 


intending constructor is 
them, Then they may go to the bureau 
for final approval; but it does not follow 
that because these 
and re-made over and over again, until 
the superintending constructor thinks they 


plans have been made 
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are right, the bureau will approve them, 
and the work go on. For at the bureau 
they are subjected to another process of 
examinations and comparisons with work 
from other shipyards where similar ships 
are in course of construction, with a good 
chance of being sent back for revision, 
with perhaps copies of plans for similar 
work that had been approved for a sister 
this 
sends the poor shipbuilder back to the 


ship building elsewhere, and often 


first plan he submitted to the --onstructor 
Where plans have to be submitted to the 
bureau for approval, and all plans involv- 
ing any design have to be submitted, we 
see no adavantage in such plans being la- 
the 
staff 
of draftsmen, and by them returned over 


bered on sometimes for months by 


superintending constructor and his 


and over again to the builder, for changes 
and corrections, then finally sent to the 
bureau for a similar process, there ending 
iften in disapproval. 

Why should not the builder prepare his 
plans as he thinks will best carry out the 
requirements of the specifications and the 
idopted general designs, submit these 
plans to the bureau through the superin 
tending constructor, who would give the« 
his and recommendation 


bureau opinion 


in regard to them? These plans would 
reach the bureau without being so marred 
by changes and erasures, and we are sat 
isfied would be as often approved by the 
bureau as they are now, saving much time 
both to the and to 
the Navy Department; for a large part 


and expense builder 
of the drafting force maintained by the 
3ureau of Construction and Repair at the 
shipyards are employed on this kind of 
work that is worse than useless. 

The detail 
Bureau of 


the 
number 


for work under 


Engineering 


plans 
Steam 
about half as many as those for work un 
Yet that bu 
reau has no draftsmen at the shipyar's 


der construction and repair 
Every detail goes to the bureau through 


the senior inspector of machinery, who 
gives his opinion in regard to the work 
shown on the plans submitted. The exam 
ination is made by the experts at the bu- 
reau. These plans are returned approved 
or modified, as the bureau considers neces 
then the Work is 


never delayed on account of inability to 


sary, work goes on 


get approved plans for work under Bu 


reau of Steam Engineering. The reason 
for this is that the senior inspector does 
not make any effort to design the ma 


chinery details, but simply forwards these 
details as made by the shipbuilder, with 
his opinion in regard to them, to his bu 
reau, and no time is wasted in trying to 
get to a place, the location of which is 
unknown. 

lf the designing work attempted by the 
Superintending constructor and his drafts- 
men were abandoned, and all plans as pre- 
pared by the shipbuilder submitted to the 
bureau with the constructor’s opinion in 
regard to them, one-half of the time con 


sumed in getting out plans would be saved, 


AMERICAN MACHINIST 


and many months less time would be re 
Besides, the 
superintending constructor would be able 


quired to complete the ship. 


to devote his time to superintending con 


struction, which would appear to be his 


duty if his title is correct 


SHOULD BE ONLY ONE NAVAL ARCHITECT 


There should only be one naval architect 


responsible for the design of the vessel 
outside of her propelling machinery. Now 
we have three parties trying to do the 
work—the Bureau of Construction and 


Repair, the superintending constructor and 
the shipbuilder—and much time is lost in 
ideas of these 
As the Bureau 


of Construction must finally decide, the 


trying to harmonize the 


three parties to the design. 


time expended by the other two parties is 


in many cases simply time wasted, and 


retards construction work on the vessel 


Another cause of delay which especially 


affects those shipyards situated on the 
Pacific coast, and far removed from the 
main sources of material supply, is the 


rigid requirements of the specifications in 


regard to the testing and acceptance of 


materials to be used in construction. It ts 
impossible to order and have on hand 
every class of material that may be re 


quired, and it is quite aterial in regar« 
uired, and it lite immaterial 11 1 


to a great deal of the material whether 
it really meets all of the requirements of 
the specifications or not Why should 


steel material that 1s under no stress and 
cannot possibly be brought under any, be 
tested just as carefully and rigidly as 


that of 


ma 


terial necessity is always undet 


severe strains? We have seen chocks and 


distance pieces, for which cast iron would 


be just as good as any other material, re 


jected, and the work delayed, until other 


material was obtained that would meet 
sav a high tensile test, when its function 
in the structure was simply to stand a 
little compression. We feel sure that in 


regard to such questions the constructor 
at a navy yard, where a warship is being 


built, will be obliged to use a good deal 


more common. sense than he thought 
necessary to fulfill his duties at a private 
yard. It is true that the bureaus have 
always been willing to consider special 
conditions in regard to the requirements 
of the material specifications, but such 
consideration has always meant delay 

We find it very difficult, in a paper to 


be read before this s¢ ciety, to state all the 


vexatious delays that occur on account 


of unimportant materials being required 


to meet a specification that should not ap 


ply to them. We are often told that the 
very best material that can be produced 
is none too good for government work, 
which is very true, if rightly applied. But 
for ordinary purposes ordinary material 
should be used, and high-class material 
reserved for its proper place in the struct 
ure. And we feel sure that if we were 
called upon to take the place at a navy 
yard building new war vessels, and per 


form the duties there of the superintend- 


ing constructor at the private yards, we 
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would not stop the work until some piece 


f material for an unimportant part of the 


structure was especially made at the steel 


works to meet the requirements of a 


specification, if there was ordinary mate 
rial perfectly suitable for the work in 
stock at the yard 

IT IS THE LITTLE DELAYS THAT COUNT 

While it might be claimed, and is often 
claimed, that to relax the requirements 
of the specifications where it serves no 
good purpose to enforce them, opens up 


the way to their being evaded where it ts 
of the utmost importance that they be 
faithfully carried out, such an argument 


against a proper exercise of judgment in 


meeting the requirements of a specification 


would lead us to infer that either the naval 


constructor was incompetent or the buildet 


dishonest, and neither inference would be 


correct \ specification must of necessity 


leave much to the judgment of the party 


} 


who is to interpret it, and the manner in 


which the judgment is applied will either 


help the progress of the work or retard 


it. The little delays that occur every day 
from this cause, when summed up, wll 
iccount for months of delay in a three 
years’ contract 

Methods of doing work in the shipyard 
vary so much in the different yards that 
much time is often lost by the superin 
tending constructor trying to make the 


yard practice where he now is conform 


with the methods he has seen used in other 


yards where he has been superintending 


for his bureau Interference of this kind 


however much importance it may have in 


the opinion of the naval constructor, 1s 


delay and loss to the builder, 


sure to Calts¢ 


without any corresponding advantage to 


the character of the work Every yard 


that has accomplished anything has its own 


methods of reaching a desired result. The 
naval constructor should simply require 
that the result be attained, and his educa 


tion and experience will be advanced, not 


by trying to direct, but by watching the 


methods by which the result 1s attained 


Constructors do not always realize how 


difficult it is to change the methods of 


doing work, and cannot understand why 


the shipbuilder will not consider the meth 
ods that he has studied out for doing the 


work. He forgets that the shipbuilder has 


also studied out the methods of doing this, 
in conjunction with many years i1n_ the 
actual doing of it, with the kind, character 
and breed of men he has to do with, and 


with a far more difficult problem befor 


him than the naval constructor has to face 
- : 
The naval constructor aims at only one 


result—that of 
Che shipbuilder if he is to 


satisfactory workmanship 


remain such, 


must not only have as a result satisfactory 


workmanship, but he must obtai 


cost not to exceed his original estimate, 


and if, by interfering with his methods 


obtained, the 


builder 


produced 


one of the results only ts 


ship may be 


The 


in any 


built and the ruined 


best result will always be 


vard by the methods that have 
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and it 
part 
constructor at a 


the 
never be 


become 
should 
of the duty of a 
private yard to endeavor to control in any 
way the methods of going work that have 
the at that yard. If 


practice at that yard, 
considered as any 


naval 


grown to be practice 


the results desired cannot be obtained by 

the regular practice of doing work at that 

yard, then government contracts for the 

building of naval vessels should not be 
placed with such a yard 

TANDARDIZATION OF PARTS WILL HELP THE 
BUILDER. 

We have stated that the naval con 


structor should not be the naval architect, 
neither should he be the shipbuilder, un- 
ess in the one case he is to be responsible 
and in the other case he 
wherewithal to meet the 
We have often 
seen work being prosecuted to reach a 


the design, 
find the 
obligations of the payroll. 


tor 


is to 


certain result in the construction of a naval 
vessel the 
structor desired to consider the possibility 
result in another, 
There may 


stopped, because naval con- 
of reaching the same 
ind perhaps more direct way. 
have been twenty ways by which the same 
result could have been reached, and work 
may be stopped for six weeks while the 
superintending constructor is in search for 
the shortest and yet by the 
f all the twenty days the work might be 


way, longest 


done in a week. This is no fancied con- 
dition existing only in the mind of the 
writer: it is the normal condition under 


which construction work is carried on at 
and it is 
delay 
and 
claim in 
intention of the naval 
not to hinder 


t private yard, on naval vessels, 
of the 
that the builder has to contend with, 
the most difficult 


the 


me most serious causes of 


one to make 
regard to, as 


‘constructor is help and 


the work. 

We believe that the effort now being 
made by the Bureau of Construction and 
Repair to standardize a large number of 


the fittings used on naval vessels will help 
as these fit- 
and 
the 
But 
any 


the builder in regard to time, 


tings can be made quantities 
carried in 
structure 1s 


must 


up in 
for 


receive 


use when 


them. 


stock ready 
ready to 
expect 


too much from 


If restricted to what 


we not 
system of standards. 
is generally termed fittings, standards will 
both to the builder 
in general, The 
desire 
that, 


must be making continual progress 


prove a_ benefit and 


to the navy danger in 


regard to standards is the to carry 


them into a class of work from its 
nature, 
in order to meet ever-changing conditions. 
rhe the best of 
anything that is ever growing better. When 
the thing he makes is 
are The bureau 
standard fittings for 
work on naval vessels is the most 
changeable in its New 
standards to take the place of standards 
rapidly from this bureau 


standard can never be 


either a man or 


standardized, they dead. 


that first sent out 


electric 
requirement Ss. 
so 


In use come 


that it is unsafe to have anything on hand, 


and we are sure that all the naval bureaus 
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are too progressive to be buried under 
their own standards. 

We have endeavored in this paper to 


point out some of the reasons why it takes 

long to produce a naval vessel under 
that the builder to 
certain c We done 
provoke discussion on the 


the conditions force 


follow a purse. have 
order 
We have treated it from our own 


that of a shipbuilder whose 


so in 
subject 
standpoint 
works are far from the Navy Deparment 
All shipbuilders doing naval work may not 
be in the same position, although on most 
of the points raised we think all the ship- 
builders are confronted with the same 
difficulties 

We will be very sorry indeed if anything 
should be considered as a 


We 


us SO 


in this paper 


on the naval constructors. 
them so well, and they 
that we have no fear that anything 
said in this paper will be misun- 
the 
naval constructor it has 


reflection 
know know 
well, 
we have 


derstood. In struggle writer 


has had with the 


every 


defeated, not 


but simply be- 


been his misfortnue to be 


because his case was bad, 
the 


his own. 


constructor’s skill superior 
But if we 


lost our friend in a 


cause was 


lost our case we 


never tussle with the 


constructor 





Estimating Length of Driving Belts. 
In order to quickly and accurately per- 
of the 
in the way of our regular duties, 


form some work that comes to us 
we have 
formulas 
belts for 


collection of 
the 


made a numerous 


for estimating length of 


rHE 


power transmission, and have investigated 
the formulas to 


merits as to the applicability of 


relative 
each and 


determine their 
results ob- 
its application In all 
the diameters cf the 
distances their 
were The 
to the unearthing, so 
tical graphical method and a very 
of which can be 


the of error in the 


tained by 


percentage 
cases 
considered, pulleys 
and the 
known 


centers 
led 


of a prac 


between 
investigation has 
to speak, 
con 
venient chart, ap 
plied to the solution of these problems in 


either 


belting. It has also led to the derivation 
of an accurate formula for the length of 
crossed belts 

The thought that a record of this col- 
lection and comparison, with the per 


each length, ob 


the 


of variation of 
the 


centage 


formula, from exact 


tained by 


SWEET-SMITH 
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measurement, 
to other 


actual 
interest or assistance 
the AMERICAN MACHINIS1 
to submit the same for pub 


length, obtained by 
may be of 
readers of 
prompts me 


lication 


The formulas, in the order invest: 
gated, are as follows: 

(1) Kent’s approximate formula for 
open belts: 

pe Pt! yx 426 

(2) Kent’s accurate formula for ope 
belts : 

L=R(m+ .0349 a) +7 (7 — .0349 @) 

+ 2 C cos. a, 

in both of which 


L = length of belt, 
D and R = diameter radius 
tively of larger pulley 


and respec 


dandr=diameter and radius respe 
tively of smaller pulley, 
C = distance between centers of 
pulleys, 
y . rv } 
and a= angle whose sine 1s r 
(3) Rankine’s formula for cone pu 


leys applied to solution of length of belt 


problems: 


2s ea (prey 


L=2 ) +2¢ 


in which the letters have the same sig 


nificance as above. 

The Sweet-Smith graphical method 
for pulleys, Fig. 1, applied to the 
solution of length of belt problems 


cone 
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METHOD 


the 
circles D,; 


otf 
the 
and d,; equal to the pair of pulleys. D, 


To apply this method, lay 


distance C, 


cen 


ter and draw 


d; and C are always previously deter 
mined by known conditions. Draw H / 
tangent to the circles ); and di. From B 
midway between and /*, erect the per 
pendicular BG, making the length equal 
314C. With G as a center, draw a 
circle tangent to HJ. The belt line ot 
any other pair of pulleys requiring the 


same length of belt must be tangent to th: 


circle whose center is G. Hence, a lin 
as J K, parallel to E F, drawn tangent t 
the circle with center G, will give the 


diameters of the equal pulleys D: and 
drawn tangent to this line 
ters E and F, 
quired equals the circumference of D; 


from the cen 
and the length of belt ri 
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d. plus twice the distance between cen 
ters, or 
L=2£D,+2C. 

(5) The chart, Fig. 2, for cone pulleys 
applied to the solution of length of belt 
problems. 

This diagram, Fig. 2, 
Prof. Culmann, and used for solving the 
but it 


was devised by 


is quite as 


speed cone problem, 
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that when once constructed it can be used 
over and over for all problems that arise 


The ordinates of the curve are given for 
the assistance of any who may desire to 
it. For of 
ordinates, see article in the ‘Journal of the 
Franklin Institute’ for May, 1880 

In making the table for open belts, sev 
eral 


construct method computing 


problems have been assumed and 


(2) or ( depends upon the individua 


but it is to be said for the chart that when 


once constructed on scale it is t 


a larg 
be preferred if easy application is desired 
reliable check 


It is also a convenient and 


on numerical solutions The percentag: 
of error in formula (3) increases as the 
ratio between the average diameter of the 
pulleys and the distance between thei 
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problem we have in hand, 

accurate. When 
structed to such a scale that the greatest 
chord, BC, equals 40 inches, the results 
obtained from its use will be sufficiently 
accurate for all cases which arise in prac 


applicable to the 


and it is very con- 


tice. 

To the 
ployed in solving the belt problem, sup 
pose we had given determined _ the 
radii of two pulleys A and B, and the dis 
tance § their If 
now take the line BC as the linear repre 
sentative of S, and to the same scale take 


show how curve may be em 


or 
we 


between centers. 


OU and N U as the linear equivalents of 
the given radii, we can find the radii of 


equal pulleys requiring the same _ belt 
length, by the following process: First 
find the vertical chord nq of the curve 


to NU—QU of 
From the 


BkC, which is equal 
the radii of the given pulleys. 
lower end of the chord thus found lay off 
}u, equal to the smaller radius, QU, of 
the given pulleys, and through u draw 

To 
find the radius of the equal, required pul- 


the horizontal or datum line ru J 


leys we have simply to draw a vertical 
line from the datum line to the line kr’, 
as pt. 


the circumference 


Then the belt required is equal to 
of the with 
radius pt plus twice the distance between 


circle 


or 


‘enters, 


2m pt+ 2S 


Another advantage of this diagram its 


le «BC ss 
Sca 3 


Distance between centers. 


FIG. 2. THE CULMANN DIAGRAM 

solved to illustrate the variation of results 
In this table it is to be observed, first, that 
(1) 


a wide approximation, giving results on 


Kent’s approximate formula is rather 
lengths too long rather than 
that Kent's 
Professor Culmann’s 


the safe side- 


short; second, accurate 


too 
formula (2) and 


reliable re 


chart (Fig. 2) give accurate, 
Foe 
, — F ‘ 
‘ ™ \ 
4 d a \ 
d/ \ 
1 \ 
: | Oo | i 
\ \ a" 
4 ; 
\ 
4 


} METHOD 


+ 


sults; third, that tormula ( S not at 


3) 


reliable here applied; and, fourth, 


Sweet-Smith 


as 


all 


that the graphical method 


gives a close approximation varying on 


either side of the exact 

Formula (1) is sufficiently accurate and 
applicable when buying unmade belts. It 
is also a convenient check on calculations 


for exact length. The choice of methods 


Lhe ¢ 


inverse proportion to this ratio, but 


centers decreases rror may be in 
a fur 
ther investigation of this formula as ap 


The 


method 


warranted. error 
(4) 


employed, and 


plied here is not 
obtained by 


the 


results 
to 
may be entirely eliminated by laying out 


in using 


is due mall scale 


the problem to large scale. The derivation 


D 
/ / 
\ 
| N \ 
\ ; 
\ / 
\ / 
\ 
4 
\ , / 
q , 
‘“ 4 
E - 
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FOR CROSSED BELTS 
i this method is recorded in the “Trans 
tions of the American Society of Me 
chanical Engineers,’ Vol. X, page 269 
For finding the length of crossed belts 
Kent gives the following accurate formu 


L (R + r)x m + .0349 3)+ 2€ cos 48 
in which 


I length of belt, 
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the radius of thelarge and small 
pulleys, respectively, 


Randr- 


C = distance between centers, 
> - » R+Pr 
and # = angle whose sine is at 
Another method is derived as follows: 
Let D and d, Fig. 3, represent the diam- 
eters of two pulleys connected by a crossed 
belt, whose centers are O and N, respect- 
ively. The length of the belt is then 2 4 B 
plus the lengths of the arcs from F to G 
and B to E. 


Supposing each to contain 


The ares subtend equal an- 


a de- 
grees, the length of the belt = 2A B+ 4 


gles 


(d + D) there being 360 degrees in 


300 
a circle. Now draw a line GH parallel to 
A B and through the point H on NB at 
NB OA 


2 
as centers, describe 


a distance from N equal to 


O and N 
dotted circles whose diameters are d’ and 
)y’ tangent to G H, representing two other 


and about 


pulleys. Then, for the length of belt, we 
have 2G H (=2AB)+7(d'+D’) * 

360 
But (d’ D') (d + D), since what 


was taken from /) to make D’ was added 


PROBLEMS. 











No. | D dad | i 
— wae 
I 156 in. 84 in | 20 ft. 72/ 
2 | 7 36° oa 66’ 
3 SS ai 40 a) 15 “ 47’ 
4 | 64 “*  * as 70’ 
5 | 144 “ yo‘ | 25 “ | 78’ 
6 | Ito * ge | gs ® ler 


COMPARISON OF 


Hence the length of the 
Since N H 


to d to make d’ 
belt is the same in each case. 


VB+O0OA 


was made equal to * , it follows 


that the length of crossed belt required 
for any two given pulleys is the same as 
the length required tor two equal pulleys 
whose diameters are equal to the average 
diameter of the given pulleys, 


Now continue OG to / and draw / F 
Let w — angle between OG perpendicular 
to GH! and ON, 
C = distance between centers of pul 
leys, 
L = length of belt, 
R = radius of larger pulley, and 
r=radius of smaller pulley 
Then 
lH=ON=GC 
Dad =POt? 
r 
IY +a =D+d=2(R+ 7), 
/ 
@ = cos.~! b = cos,-1 (9 +4 
2C 
=cos.~! (k : a 
( 
GH=y C*—D"=y C?—(R+r)? 
a ° — " , R- a 
a@ = 360°—2w=360°—cos,~! 





( 
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and the expression 


L=2GHin(d+pD’)2 
ad’ + - 
becomes 
L=2v C*—(k+r)'+7(D +4 @) 
360 — cos. pals 
= 360 
io, OF 
180 — cos. 2) 
L=V C=—P44D : 
go 


I think no one will have difficulty with 
problems in crossed belts, but if anyone 
will contribute a shorter or otherwise bet- 
ter method for the open belt problem it 


Jon. 


will be appreciated. 





Curious Experiment in Tempering. 

At a meeting of the New York Watch 
Makers’ Society some years ago, a discus- 
sion arose as to the value to be attached 
to the color method in drawing temper on 
steel tools. The writer at that time made 
an experiment which is here described by 
request, without comment. If it serves to 
bring out expressions of opinion on the 


December 18, 1902. 


which was yellow will now be red, and the 
polished part will be yellow. 

Again polish part of the blue and yellow 
portions and heat in the same way, and 
you will find that what was blue will now 
be gray; what was red will now be blue; 
what was yellow will now be red; what 
was polished plain will be yellow.—Alots 
Platt, in Sparks from the Anvil. 





Letters From Practical Men. 


Warped Celluloid Triangles. 
Editor American Machinist: 

I wonder if a number of your readers 
who are draftsmen have not experienced 
trouble with celluloid triangles warping so 
that they will not lie flat on the drawing 
board. 

I have a couple that warped so much 
that I finally gave up using them, Lately 
I decided to straighten one of them, and, 
after trying different ways, I finally suc 
ceeded with a true surface of wood and a 
flatiron. I heated upthe flatiron till it would 
soften the celluloid, but not 
stick to it, and then laying it on the wood 


enough to 





Result of Solution by Each Method, 


| 


(2) 














Error in Per Cent. 
| (5) 


Exact. 











4) (3) (4) (5) ($))(2)) (3) | (4) 

6 71’ 10%" | 76° §%°| 71% 9 71” 958 | 71” 10%" | .87| .o1 | 6.35 | .17} .o1 
7%" | 66% 314" | 67” 134"| 66% 4 66’ 33% | 66’ 233") 69] .11 | 1.43 |.20] .12 
4 47 0%" | 48’ 7%'| 46’ 113%4"| 47’ 0%" | 46’ 11%"! .84| .17]| 3.67 | .04] .28 
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RESULTS OBTAINED BY THE VARIOUS METHODS, 


subject of temper the object of the writer 
will be attained. 

Take a round or square piece of steel; 
harden it, and then, after polishing, heat 
it until it takes Polish 
half the plate and heat it again until the 


a yellow shade. 


polished portion becomes yellow and you 
will find the part which was yellow is now 
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CURIOUS EFFECTS IN TEMPERING 


red. Then again polish half the yellow 
and half the red portions and heat the 
plate until the polished part becomes yel- 
You will then find the part that was 
first yellow 


low. 
and which afterwards turned 
red—will be blue, and the second portion 


just ironed that triangle, first one side and 
the other till back broken 
and the strains readjusted, when picking 


then its was 
it up I let it swing by the points to cool 
off even, and it now lies down perfectly 
level. 

Care must be taken not to get the iron 
too hot or the correct outline of the tri 
angle will be spoiled, and it will have to 
be trued up again to correct angles. 

ErNeEst J. LEEs 





The Trials of a Draftsman. 
Editor American Machinist: 
W. W. 


chapter of the woes of the much-abused 


P. gives at page 1551 a small 
draftsman. Your columns have been full 
of complaints against draftsmen, particu 
larly against those whose education has 
been obtained through the medium of the 
correspondence school, and it is truly re 
freshing to find someone ready to talk out 
in meeting for the other side. 

The looks the 


draftsman as a fellow with a lazy job and 


average shopman on 
a big salary, who hasn't any right to make 
mistakes. I remember once hearing a crit- 
the average 
“He has nothing in the world 


which _tersely 


opinion: 


icism voices 


to do but sit on a stool all day, and he 
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hasn’t any right to make mistakes.” Now, 
this is just about as true as the Irishman’s 
story: “Oi hev a foine job now. Oi hev 
nawthin’ at all at all to do except to carry 
bricks to the top av a ladder, an’ there’s 
a mon at the top who does all the worruk.” 

There is no more soul-trying and nerve- 
racking work in the world than that of the 
draftsman, who day after day patiently 
stoops in a most unhealthful position over 
his work, scheming to solve all sorts of 
problems in the manner that will be best 
for his employer and easiest for the shop- 
men, 

When an employer expects a novice to 
be able to do the work of an experienced 
man, just because he holds a diploma or 
certificate of proficiency from a school, it 
is evidence that the employer has utterly 
failed to grasp the lessons of experience, 
and that he is therefore thoroughly unrea- 
sonable. Probable he has even been negli- 
gent in failing to exercise that wise super- 
vision which not to find 
fault with them, but to prevent, or, if too 
late for prevention, to remedy them. 

Some employers try to get too much 
work from their draftsmen. Haste makes 
waste in the drawing room far more than 


seeks mistakes 


any other place, inasmuch as it leads to 
errors which are costly, simply because 
they are hard to detect. A mistake on a 
drawing doesn’t look like a mistake, while 
in the finished work it is all too glaring, 

I want to pay the tribute of my respect 
to the correspondence school graduates. 
It takes courage and determination of a 
high order to stick to the work of a cor 
respondence school long enough to finish 
without the 
When a man does complete a 


a course incentive of com- 
panionship, 
course without the encouragement of per 
sonal contact with his teacher or the stim 
ulus of class rivalry he is deserving of 
great While he know all 
that he needs to know, he has laid a good, 


credit. doesn't 
safe foundation on which to erect an en 
during structure. 

Justice requires an even-handed distrib- 
ution of praise and blame; so, after blam 
ing the employer who is unreasonable and 
praising the faithful student, it is but fair 
to turn to the first angle man. Thank 
Providence, he is not to be found in many 
shops. 

First angle, while very good as a system 
of descriptive geometry, is utterly unrea- 
sonable as a system for making shop draw- 
ings. To look at the left 
the right-hand end, and vice versa, is not 


for a view of 
only not logical, but actually very incon 
venient. Dozens of times I have seen holes 
drilled on the wrong side of a center line 
because of the drawing being in first angle, 
I have seen tools ground right hand when 
they should have been left, because that 
is the way they looked on the drawing in 
first angle. Usually there is some redeem- 
ing feature about faulty systems, but from 
the shop standpoint the first angle system 


lacks a single good trait. 
W. W. P. certainly deserves great credit 
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for converting those people to the third 
angle, and doubtless saved them a great 
deal of money by so doing. 

It is fortunate that most employers treat 
the draftsman with great consideration and 
make his hours comparatively short to 
make up for the trying nature of his work, 
which is even more wearisome than Os 
borne’s man found “‘bossing”’ to be. 


L. O. DANSE 





Tool Post for the Pattern Shop. 
Editor American Machinist: 

The accompanying print shows a tool 
post I 
chine shops. 

The point of this post is, that no matter 
the 


made for use in pattern and ma 


what the position of the tool may be, 
set-screw has a direct bearing, as can be 
plainly seen in Fig. 1. 

This view shows the post complete with 
the tool set to the highest point, the dotted 











The Draftsman and his Work. 
Editor American Machinist: 
As the subject is a live one at the pres 
ent time, I feel like having a few lines 
regarding the draftsman and his work 


“Kabe,” at page 1522, gives his views on 


the subject which appear to indicate a 
gloomy condition of affairs, but after all 


as the editor says, there is quite an amount 


] 


of truth in what he says 


Draftsmen (by which term I mean men 


ideas a practical 


whocan design from crude 
machine) rarely receive their just amount 


of credit Chey are generally considered 


to be a necessary evil by a great number 
» 1 
C« 


of machine builders, while really the suc 


cess of the business depends largely on 


them. Workmen, as a general rule, take 


great pleasure in finding errors and _ re¢ 


porting them to headquarters, and rarely 
tell the 


workmanlike 


draftsman about the neat and 


manner in which his scheme 
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lines indicating the lowest position of the worked out or how easily his drawing 
tool. could be read 
Fig. 2 shows the post without the nut, Another source of displeasure to a great 
set-screw and tool. The post and nut in) many draftsmen is their inability to. see 
this case were made of cast iron, but the fruits of their labor in actual work, 
could be much lighter, and the button D = and regarding this point I would like to 
cast solid, if made of cast steel describe our practice which we have fol 
The nut A, Fig. 3, is free to find its lowed for several years with gratitying 
own bearing when the set-screw is tight results 


ened, and the only finish required is to 


tap out for the set-screw. It cannot drop 


out when once put together—thus avoid 


ing a bad feature of several posts I have 
seen, and has no pivot pins to wear. The 


nut could be made spherical, but in that 
case would have to be flattened on one or 
two sides to prevent it turning 

This post gives very good satisfaction, 
especially in the pattern shop, as it holds 
the tool perfectly tight and allows it to be 
neatly adjusted to the entire satisfaction 
of every crank of a wood butcher. 


E. J. B. 


(ne way to encourage a thinking man 1 


to put some responsible work in his charge 
and give him full sway. In our place, if 
an inquiry comes in asking for a pric 
and full information regarding a certain 
machine which is not one of our regular 


detail a draftsman to look 
after His 
the prospective buyer, ascertain | 


productions, we 
the matter duty is to call on 


is wants 


and secure full data relating to same, from 
If the order is 


he matter 


which a price is quoted 
secured, the draftsman follows t 
up, being given full charge of the work, 


making his own drawings and following 





1832 


the course of construction in the shops. 


He is thus put in actual touch with his 
design and is often able to see points 
which can be improved, thus not only 


increasing his own knowledge, but adding 

dollars to his employer’s capital. 
We that in a great 

cases a draftsman is able to have several 


have found many 
operations in hand at once and give each 
its needed attention. He is thus enabled 
fruits of labor and often 


correct errors without any serious conse- 


to see the his 


quences. The plan gives to the draftsmen 
an increased feeling of confidence and sat- 
isfaction. 
rather queer, but it is 


This scheme may to some seem 
sure to reap its 
benefits upon application, to save hours 
of time and the draftsmen 


the annoyance and uncertainty of receiving 


prevent trom 
data after they have passed through quite 
a number of hands 

‘“*Kabe’s” 


mind of our experience in using the same 


term “engineer” puts me in 


word, which is the same as his. If you say 


you are an “engineer,” nine out of every 
ten persons will think that you operate a 
steam engine. The other week we phoned 
to a large concern, asking them to call and 
see our “engineer” in regard to quoting 
us a price on a large contract, Upon ar 
rival he asked to be shown the engine 
room, and started to ask the steam engi- 
neer what was wanted, who of course did 
not know and sent him up to the proper 
personage. 

Such experiences as these have prompt 
ed us to drop the word except when talk- 
ing to engineering men. We instruct all 
inquiring friends to ask for the drawing- 
SF. F 


room. 





Drawing Sheet Metal Shells. 


Editor American Machinist: 

At page 1686 you have an article called 
‘The Modern Method of Drawing Sheet 
Metal Shells,’ which embodies a criticism 
of the methods used by Mr. Woodworth 
in a previous article which it was my mis- 
fortune not to have read. 

In the first place, the methods of “Ex- 
perience” are anything but “modern” and 
are, as we would call them, “old style.” 
The way in which he builds his double 
action dies is not quite as economical as 
he says, for the reasons that the different 
parts of the die are made to templets, 
which in itself is a costly proceeding and 
requires considerably more time to make 
than by the simple, ‘‘old-fashioned way” in 
build 
which are made in two different ways: 


dies, 
the 
solid cut-and-draw die and the ring die 
The 
dom made by us, and never to any greater 
diameter 


which we our double-action 


“solid” cut-and-draw die is very sel 
than 5% inches at the cutting 
The punch block 4, Fig. 1, is made 
in three sizes, of cast iron, and is usually 


edge. 


when finished from 2 to 2% inches thick 
The casting is faced on the back and on 
the upper surface of the flange, and after 
wards is bored to insure a tight driving fit 
for the die D, which does not require any 


AMERICAN MACHINIST 
other fastening to hold it in the punch 
block and never pulls out in stripping the 
shell. 

The die D is made in the usual way, of 
tool steel of sufficient thickness, machined 
to allow for grinding after hardening, and 
is firmly driven into the punch block. 
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and possibly others, may see the benefits 
of this tool as applied to its many uses 
The die or cutting edge consists of a com 
bination forging (wrought-iron base and 
tool-steel face welded together), machined 
as shown, into which can be screwed vari 
ous double-action rings, combination cen 





Where “Experience” uses a cast-iron ters, the shells of which require the same 
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FIG, I, SOLID CUT-AND-DRAW DOUBLE-ACTION DIE. 
punch-holder we use what is called a_ blank, and also at a pinch used as a blank 


wrought-iron 
latter is 


“6 : . ¢ : ” ra 
combination forging” of 


base and _ tool-steel which 
usually about 1% inches thick. This forg- 
ing is machined flat on the back, and after 
being bored the plunger is turned to size, 
faced off smooth and left soft. We have 
found that a punch of this sort is cheaper 
and more easily made than the built-up 
punch which “Experience” advocates. The 


face, 


cost of forging and labor is considerably 
less than that of a cast-iron base and tool- 


ay —————— — 


yp 
SILI VI IIPSIAIES, 
. 





ing die. 

The ring is usually a “combination” 
forging fitted as per Fig. 2, and it can be 
either a double-action or combination cen 
ter. The double-action punch is made 
same as for Fig. 1. 

We have and use here dies of this sort 
for both and combination 
work, the cutting edges of which range 
from 1 to 16 inches diameter. We have 
found these far superior to the solid, built 


double-action 


~ ™ 
Combinattong \Toor Steel 
LP SoVStéel/4 
VA MWrought} 
ACO Ringt 





Wroiteht MY 
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FIG. 2. 


steel center, with the additional labor in fit- 
The 
we have here that are supposed to take the 
planed back, as per ‘‘Experience,” 
been permanently altered to take nothing 
but a flat back punch. 

Fig. 2, the “ring” 


ting the latter to the former. presses 


have 


die, is familiar and 


scarcely needs detailing, but ‘“Experience,” 


RING DIE WITH DOUBLE-ACTION 
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DRA WING RING, 


up die, as the work for each cutting edge is 
greater in enabling us to draw both double 
action and combination shells. 

The plungers are always made of tool 
and, as 
ought to know, must have air holes. These 


steel hardened, every toolmaker 


plungers are usually about 2% inches long 


and have a 34-inch standard thread cut in 
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each end, which enables us to use either 
end of the plunger for either a square or 
These 


plungers are used in connection with what 


round cornered shell, as per Fig. 1. 


we call “‘stalks,’”’ made in various lengths 


and diameters to cover everything in 


double-action work. 
I do not agree with “Experience” in his 


definition and use of the “reducing” and 


“re-drawing”’ dies, when he claims that a 


reducing die is only to partly reduce a 
shell, and that the re-drawing die is to re 
For 


inches 


duce all the way. There he is wrong. 
example, we had drawn a shell, 6% 
diameter by 234 inches high, and had t 
bring or reduce the same to a 5-inch diam 


Would we 


ll once or a half-dozen times, 


eter straight shell “re-draw” 
this first she 
would 
die? 
inch on the wail in 
No. 
have to shove this shell through three or 
four and 
inch on the wall with any 


which, according to “‘Experience,”’ 
have to be done in his “‘re-drawing” 
Could he re-draw 34 
any such die all at once? He would 


times not move more than % 
semblance of a 
good job. 

action reducing 


With 


of this sort the 34 inch on the wall, 


This is where the double 


die is just the die for the job a die 
or, 1n 
other words, a reduction of 1% inches in 
diameter is very easily done, and if a par 
ticularly nice, straight, smooth shell is dé 
sired I would then shove them through a 
die similar to the die called by “Experi 


ence” a “re-draw die,” and by us a “sizing 


die,” and not move more than 1-32 inch in 
diameter. 

We make for a certain party a shell of 
No. 24 gage brass, which when finished is 


2% inches diameter by 8'% inches long, 


which is made in one draw, two double 


action reducing, one “sizing’’ and two an 


nealing operations. Each of the operations 
is shoved through and we have no difficulty 
By doing the job 
in this fashion there is practically no loss 


in stripping the shell. 


at all, as we make many thousands of these 
shells and have not lost, on an average, 
more than a dozen to each chousand 

It was my pleasure (and at the time any 
thing but pleasure), not more than three 
months ago, to make up for a New Hamp- 
shire concern an order of 300 steel shells, 
244 inches outside diameter by 5 inches 
long, of 3-16 inch stock. At the start it 
caused me considerable trouble and annoy- 
ance, as it was a job the like of which had 
After trying 
in vain to obtain the very best material 
suitable for the job (3-16 inch O. H.) we 
finally had to use the common run of “B” 
two 
shells in finding the blank, experimenting 


never been undertaken here. 


steel. After spoiling about dozen 
with stock and tools, we finally ran the job 
through. The job was done in one draw, 
two double-action reducing and one sizing, 
and three annealing operations. We ex 
perienced considerable trouble in stripping 
and pulling the shells off the different 
plungers, and finally had to equip each die 
with what stripper 
pins.” Had no further trouble after that 


are called “spring 
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The die 


iron, with a hardened steel 


This job was done cold. 
made of 


was 
cast 
drawing ring firmly driven into the punch 
block and an old blank holder of cast iron 


“dead zi 


made in the same way 


that was The reducing dies wert 
, except that the ap 
proach to the mouth of each die and als 
the blank holder was tapered at an 


angi 


of 30 degrees to insure the iron going ur 
der easily. 
The “re-draw”’ die, as pet 


by us at all, 


“Experience, 


is not used except to “‘size”’ 


and then we never 


the shell, move more 


lan I-32 inch diameter. Everything from 


3-16 to 1 inch reduction on the wall is done 


here double action, and where the reduc 


tion is less than 3-16 inch on the wall with 
a combination reducer, and we have nm 
reason to complain, as we use any and 
every kind of material on the various jobs 


we have to do here 


1 


Regarding the use of cast iron for draw 
| 


ies, we have and use here a large 


number which are entirely satisfactory in 


every respect, and they are made for and 
used on all sorts of materials. As a matt 

f fact, every large job that is done here 
from incubator parts of No. 28 brass to 
an ordinary house sink of No. 14 n 
is made in cast-iron di We are run 
ning quite a number of complete sets of 
dies made entirely of cast iron—die, blank 
holder and plunger—and as some, and in 
fact nearly all, the work made in these 
dies is inspected by the parties receiving 
the same and none have been returned, 
ought to speak somewhat favorably of 
cast-iron dies. Some of these dies have 


been running for years and only require 


at times to have the face of both blank 


holder and die re-made 


It depends entirely on the toolmaker 


who makes a double-action die to be care- 
ful in boring both die and blank holder 
perfectly level, and, if anything, where a 
deep draw is desired, in giving the blank 
toward the 


draw than on the edge of the blank. 


holder a trifle more pressure 


I agree with “‘Experience” regarding the 
setting of double-action dies that the man, 
understand his busi 


whoever he is, must 


ness, and there we are fortunate in hav 
ing just the right men and our dies seldom 
shear and the shells are as near even as 
it is possible to draw them. 

“cam” 
the 


and 


Regarding his preference for a 
press, my experience has been just 


both 


large and small, and we 


opposite way, as we have cam 
toggle presses, 
get the best results from the toggle press 
They very seldom shear and have a larger 
range of adjustment than the cam press 

The scope of work done here is so large, 
every kind of material being used, from 
thick, that I 
have every opportunity to observe the re 


aluminum to iron inch 
spective life of each tool, and there is n 
that 


scrap pile except of some were 
bought. 

My object in writing this was not mere 
some of the methods of 


but 


ly to contradict 


‘*Experience,” to show how different 


each shop is from the other in the making 
of tools and dies, the material used 
making Same nd ( es ts trom ea 


perp l 
lon t page 1073, brings to m l p 
ce in early ve { my life M 
el 1IOp ga targ portion ot 
ny ch davs w spent in it n 
mong my very first recollections are cot 
C1 ! ) perp il motion I 
subject seen » hav ccupied the m 
chanical 1 d of time more t 
present, d, I well remembe it W 
nuch d d Every blacksm 1 
wright ) ‘ vho had inventiy 
bility died ‘ 1 on the hie 
nd I re« \ mber who went » ft 
is ) eo ( t wil 1 tel 
m\ nd 1 cle d property 
One man Cl l ble me le Wil 
er l y v gyearil Ca Me ra 
i pew C1 m around woos 
en whe ) Cl fected | 1 
\ l ( t them wer 
I ) i ) d bearings and 
n or 1 ib i IS W ( y shi g 
velg \ d yproach the hub 
on on ( ey were going up at 
run ‘ d of the arm as the 
went down, and, being an odd numbei 
the odd one would be pulling it around 
Some proposed hollow arms with bal 
in them, and one man thought of quicl 


Phe 


of all was to have the 


silver in the simplest thought 


arms hinged to 


many-sided hub where they would hang 
limp on the one side and project out ra 
diant on the other. “It’s bound to go,’ 


they would say 


My father was a good mechanic and 
ours was the only machine shop within 
thirty miles and a gathering place for all 
the mechanical clans and headquarters for 
discussions, and he generally smiled at 
the different ideas and efforts that were 
being made, but even he was not proof 


against the infatuation, and at last became 


keenly interested and spent some time on 
a model 


It was quite late one Saturday night 


when he got it together, and he was con 


siderably surprised at its 


after he 


not going, espe 


cially pulled it around a 
times (as we now do 


lew 
to the gas engine) 
old 
held the candle for him 
I confess | 


I was probably eleven or twelve yeat 
at the time and I 
lost consider 


to work by, and 


able faith in a man that I had previously 


believed could make anything go. Father 
set the machine away on top of a hig] 
bookcase and we went to bed. He was 
looked up to and considered a stauncl 


Sabbatarian, but when I came down stair 


the next morning I found him with th 


model in his hands, making the final study 
of it. I 
he reached, 


never knew just what conclusion 


disap 


but the model soon 
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peared. It was only a few weeks after 
when an old friend came to the shop, who 
had been stricken with the same fever and 
was sure he had found the solution of the 
problem. I heard father say, “It’s of no 
use; it looks all right, but when you come 
to put it together everything seems to bal- 
ance and it won't start.” 

Soon after that I began studying Com 
stock’s Philosophy in school, and among 
the first lessons I learned was that inertia 


was a natural of matter, and | 
thought: That’s the reason perpetual mo 
won't When I got further 
along in the book and came to hydraulics, 
the 
and varieties of water wheels, one night 
home 


property 


tion work. 


and learned of Archimedean screw 


when I was driving the cow from 


pasture, I had a vision of a water wheel 
driving a screw and pumping up water to 
drive the wheel, and was sure I had per- 
petual motion. I did 
skill to build my machine, but I felt satis 


not have time or 
fied it would do the business. 

I must mention one thing with this story 

the caution with which almost every 
man divulged his idea for fear his thought 
might be made public before he could per 
fect a model and get a patent, and another 
thing was the wonderful value of a patent. 
ago I had 


the delightful privilege of seeing the Ravel 


Some forty or more years 
brothers in one of their pantomimes, where 
the black knight and harlequin were con 
stantly striving to get the better of each 
other, and when the knight was hurrying 
across the stage the harlequin struck him 
with a club and knocked him all to pieces. 
The latter got his friends together and in 
dumb show rejoiced over his victory for 
a moment or two, and then began gather 
ing up the pieces of his rival. He first set 
the legs up against the rear of the stage 
and carefully balanced the trunk on them 
and severally hung on the arms and then 
picked up the head and leered and made 
fun in the defunct face and proceeded to 
out the had no 
sooner done than a complete resurrection 


top structure, which he 


took place. The whole thing became sud 
denly animate and scurried off the stage, 
completing his interrupted escape. That's 
just what will take place when the real 
perpetual motion is made. It will only 
need a governor and automatic brake. It 
is so long a time since I had thought about 
the subject that I supposed it was entirely 


out of men’s minds. F. P. Avery. 





The Annual Meeting of the National Civic 
Federation. 

The meeting of the Industrial Depart- 
ment of the National Civic Federation at 
the the Board of Trade and 
Transportation, of this city, December 8, 

The 
all the 
well 


rooms of 


9 and 10, was a notable success. 
audience room was well filled at 
and the interest was 
tained until the last. Senator Hanna was 


the presiding officer. At his right, during 


sessions sus- 


the sessions, sat Mr. Gompers, president 
of the Federation of Labor, and at his 
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left, the ex-U. S. Minister to Turkey, Mr. 
Straus. 

At the opening session Mr. Gomper’s 
chair was occupied by Mayor Low, who 
introduced by Senator Hanna and 
who made a brief welcome. 
After this address of welcome, Mr, Alfred 
Mosley, who was instrumental in bringing 
the English delegation of labor leaders to 
this country, Many of 
these delegates, including Mr. John Barnes 
of the Amalgamated Society of Engineers, 


was 
address of 


was introduced. 


were present and made a most favorable 
impression. Mr. Mosley stated that, while 
English born, most of his life had been 
spent in South Africa, where the work of 
American engineers in connection with 
the gold mines had first directed his seri 
ous attention to America and to American 
methods. He paid a remarkable tribute 
example of the ability of the Englishman 
to say nice things about us, some of which 


to these engineers and gave an excellent 


were controverted in the subsequent dis- 
cussion. One of his complimentary state 


ments, which was confirmed by some of 
the English labor leaders, referred to the 
fact that 
here than in Great Britain to suggestions 
This and the greater provi- 


greater encouragement is given 
by workmen. 
sion of free public schools were considered 
to be the chief tangible differences be 
the workingman’s condition here 
and there. Mr. Walls, general secretary 
of the blast furnacemen’s organization, and 
Mr. Barnes agreed that it is very easy to 
the differences the 
surrounding the 
in the two countries. They had seen many 
things that different, but not 
prepared to admit that our way was al- 
[It was very obvious that 


tween 


exaggerate between 


conditions workingmen 


are were 
Ways the better. 
these men have had their eyes open and 
it may reasonably be expected that when 
their report appears it will be in the high 
All 
expressed the highest appreciation for the 
courtesy and liberality with which shop 
and factory doors had been opened to them 


est degree interesting and instructive 


everywhere. 

Mr. Charles Francis 
uled for the first address of Monday after- 
noon, but train late and Arch 
bishop Ireland was introduced. His 
dress, while highly interesting, was gen 
eral in character and scarcely capable of 
satisfactory reproduction in abstract. Fol 
lowing the Archbishop Mr. Carpeneter, of 
the National Cash Register Works, was 


Adams was sched 
his was 
ad- 


introduced. His paper related chiefly to 


the organization of a labor department 
in industrial works. He considered that 
capital should be organized much as labor 
later sessions 


is now and at 


this 


organized, 


received much attention He 
that 


secure the best 


idea 
organize in 
and that 


considered labor must 


order to wages 
capital must organize in order to secure 
the best return for the wages paid. Apart 
from this consideration, however, he con- 
sidered a labor department in all large 


works of the highest importance. He con- 
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sidered that a leading cause of friction 
was the fact that the entire administrative 
between the workman 

Jecause of this the 


force intervened 

and the employer. 
workman’s views and complaints were apt 
to be, consciously or unconsciously, highly 
colored when they reached the employer. 
In many cases requests which, if coming 
at first hand, would have been granted 
are, under the existing organization, ré 

fused in order to uphold the authority of 
foremen and others who have already re 
fused them. The labor department urged 
should 
from the men. 
be thorough and its actions prompt. It 


complaints 
should 


by him consider all 


Its investigations 


should have charge of the wages question 
and should keep records of the work of 
should 
check discharges by foremen from spite 
should en 


individuals and have power to 
or other unworthy causes. It 
courage good workmen to join the unions 
and have no animus against shop commit- 
tees, in order to encourage the presence 
committees in 
the 


of the best such 


stead of the 


men on 


worst, as is now often 
case, 
Mr. Carpenter’s very inter 


came an address by Mr. D 


Following 
esting paper 
C. Sachs, formerly secretary of the Street 
Railway Commission, who discussed arbi 
tration as related to public service corpo- 
He opposed compulsory arbitra 
the 


was 


rations. 
tion in general, but considered that 
case of public service corporations 
an exception to the general rule, because 
of the importance of uninterrupted service 
to the public, and because these corpora 
tions operate under public franchises. He 
hence considered it entirely proper that 
those franchises should contain clauses 
requiring such corporations to submit all 
themselves and their 
employees to arbitration. Should this be 
considered too radical, he thought it prop 


er for clauses to be inserted specifying the 


differences between 


minimum of wages and the maximum of 
hours. 

Mr. Adams had arrived during the de 
livery of this address, and was introduced 
He read a carefully prepared paper, ad 
vocating his well-known scheme for com 
pulsory inquiry into the causes of labor 
disputes. He deprecated compulsory ar 
bitration, but considered that a commis 
sion of inquiry, with power to compel wit 
nesses, but with no other power beyond 
that of publishing their findings and rec- 
ommendations, would by making public 
the facts give public opinion a chance for 
lead, in 
of disputes. 


intelligent formation and most 


cases, to speedy settlement 
He believed that such a commission should 
be appointed for each case as it arose, and 
should then dissolve, 
settlement 
proceedings, he believed it advisable that 


In the few cases in 


which would not follow these 
they be fought out. 

Mr, Adams was followed by Mr. Mc 
Mann, Labor Commissioner of New York, 
who referred to the denial by the employer 
in many instances of the right of his em- 
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ployees to organize. This, he said, was 
especially true of industries located in the 
small towns and of new industries. He 
related several cases of injustice on the 
part of employers, one being an electric 
railroad which, after a strike over the dis 
charge of a workman which cost the coun 
ties through which the road ran over 
$48,000, reinstated the discharged man be 
cause, on investigation, it was found that 
his discharge had been unjust. He com 
mended the scheme explained by M1 
Adams and considered that the provision 
that the board of inquiry should be s¢ 
lected afresh for each case was especially 
wise. He referred to the fact that the 
majority of labor troubles were in trades 
which are newly organized 

Mr. John Barnes was then introduced 
He dissented from the opinion expressed 
by Mr. Mosley that piece work is mort 
common here than in England, nor did he 
agree with Mr. Mosley in his estimate of 
the greater extent to which workmen here 
ran several machines as compared with 
England. He approved of Mr. Adams’ 
plan and, as a member of an English com 
mission, had reported in favor of a some 
what similar plan. He considered that in 
the past strikes were necessary and on the 
whole have served a useful purpose, but 
that, with both capital and labor organized 
there is a probability that better methods 
will prevail 

Professor J, R. Conners then read a pa 
per on the Restriction of Production. The 
paper was much more general than its 
title indicated. He considered that in a 
broad sense all regulations which are 
forced upon employers by labor unions are 
in the nature of restrictions of the em- 
ployers’ freedom of action. He consid 
ered high wages and a large output the 
two great objects of industry 

The next address was by Mr. I. A. Hal 
sey on the Premium Plan. The address 
contained little that is not already familiar 
to our readers, with the exception that 
it the end extracts from numerous letters, 
about one-half of which were from Great 
Britain, were read, which letters gave in 
figures the increases in wages which the 
employees of the establishments were 
earning in consequence of the adoption of 
the plan. He was followed by Mr. James 
O’Connell, president of the International 
Association of Machinists, who objected 
to this and all similar schemes as intended 
to get from the workman an increase of 
output without, in the end, increasing his 
pay. He considered that the effect of all 
of them was to make pacemakers of the 
best men and to pit them against the 
weaker ones. He referred to a case in 
which a premium had been offered for 
Saving time with a penalty attached for 
loss of time, the result of which was that 
in the course of time the men found them 
lves in debt to their employers by a 


} 
] 


large amount. He considered the portion 


of the gain which was due to the work 


man’s efforts, but which the employer ap 
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propriated, as in the nature of a fine ex 
acted of the workman for his increased 
cfrorts, and believed that encouragement 
in the form of increased pay to be all tha 
1s needed to secu! 


declared that the unions did not restrict 


itput nor interfere with e rig of 
capital 

Fol owing t imle an carnest addre 

y Mr. Gompers, which was too long for 
any satisfactory abstract here He con 
sidered that there is an over-anticipation 


of what the Civic Federation can do He 
considered the idea of personal discussio1 
of differences of great import 


while such discussion tended to bring men 





closer together the tendency of long-range 
discussion through correspondence was to 
cause them to drift further apart He 
explained the organized-labor view of 
many things which seem strange to many 
He refe rred to the great subdivision of la 
bor as responsible for the position of the 
unions in the matter of apprenticeship, as, 
through it, the opportunity for appren 


ticeship is gone. Boys now learn but an 


infinitesimal part of a trade and are then 
used to force down the wages of men 

Mr. Gompers was followed by M1 
White, of the Garment Workers’ Union, 
who read one of the most thoughtful pa 
pers of the convention. He devoted his 
ttention especially to the question ot 
labor-saving machinery and, while con 
sidering its efforts to be beneficial to the 
workingmen, pointed out conditions undet 
which it was otherwis¢ 

Professor George Gunton then read a 
paper on the Philosophy of the Shorter 
Work Day He pt inted out espe cially the 
fact that by reason of economic changes 
the problem now 1s to develop the work 
man’s power as a consumer rather that 


as a producer While his address was 


< 
sf 


favor of t 
of the eign hour bill now. before Con 
gress. This subject was continued by M1 
\ F. Web: r, chief statistician of the New 
York Department of Labor, who gave an 
extended historical sketch of the move 
ment for shorter hours from early time 
and in various countries 

Passing over some papers of less direct 
interest to our readers, we may note one 
by F. N. Underwood, president of the 
Erie Railroad, on Arbitration. He consid 
ered the chief weakness of arbitration t 
lie in the tendency of the unions to select 
as their representative on an arbitration 
board one who is in sympathy with them, 
and even one of their own number, whose 
object is to get what the men ask for 
He considered it essential that the entire 
board be compe sed of competent and dis 
interested men 

The secretary of the Federation, M1 
Easley, then gave the results of an inquiry 
made by mail of large employers regarding 
the feasibility of reducing hours gradual 
ly, the workmen agreeing on their part to 
abandon all restriction of output, Of 920 


answers to this question, 607 had replied 


/ 
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A Hero and an Engineer. 

It was the privilege of the writer to 
listen a few days ago to Rear Admiral Geo. 
W. Melville while he “talked” 
that it 
Society of Columbia College on his Arctic 


(he denied 
was a lecture) to the Engineering 
experiences, especially with the “Jeanette” 
No 
a talk without being deeply impressed with 
in Geo. W. Melville the en 


gineering profession can claim to have a 


expedition one can listen to such 


the fact that 


man who, entirely aside from his engi 
neering ability, is one in whom any pro 
fession might well take unbounded pride 
His talk was intended merely to give his 
hearers an idea of the rigors of an Arctic 
winter for that Arctic 


summer as well), but all through it, and, 


(and matter of an 
as it were, in spite of himself, there shone 
out the high-minded and noble hero, the 
man who in the face of the most appalling 
difficulties and excruciating suffering, that 
seemed to have no other possible ending 
than a cruel death, kept on and on, not 
only keeping courage himself, but inspir- 
ing others, and finally, when all his com- 
panions except those in his own frail boat 
and under his own immediate care and 
guidance, had perished, the superhuman 
persistence with which he continued to 
search for De Long and his party, from 
whom he had been separated, forms the 
most remarkable tale of heroism ever re 
lated. After death in a 


thousand forms, 


having faced 


endured the pangs of 
starvation and the agony of water famine, 
after having worked his way over ice floes 
with food 


most of the party bare-footed and badly 


boats, and other necessaries, 


frost-bitten, himself as well as many of 
his companions a mass of sores from knees 
to feet and from neck to forehead—with- 
out a finger nail—all the result of repeated 
freezing of the flesh, most men would have 
felt justified in seeking home and relief 
for themselves and the world would have 
justified their doing it. But Melville 
thought that De Long and his companions 
might still be alive and might be in need 


of succor, and he seems never to have 
given a thought to any other course than 
to keep up the search for them until finally 
he found them—everyone dead of cold and 
deprivation—buried them and_ suitably 
marked what 
their last resting place 


The 


cannot be told too often 


he then thought would be 


has been told before, but it 
We do not be 


lieve that any instance of bravery or of 


Story 


self-sacrifice performed during the excite 
ment and stimulus of battle is comparable 
with it. The story marks, we believe, the 
extreme hight to which man’s devotion to 
duty, his heroism, his willingness to sacri- 
fice himself for others, have risen. 

Rear Admiral Melville deserves all the 
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honors that have been heaped upon him 


Compared with the sinecure seekers and 
dollar hunters that so often and so much 
the 
contemptible, and along with it all is his 


occupy stage, he makes them utterly 


splendid humanity, his inability to forget 
a friend and his determination that every 
one who renders a valuable service in the 
Department of the Navy over which he 
presides shall receive full and complete 
that Geo. W 
Melville commands the unflagging fealty 


credit Is it any wonder 


and undying devotion of every man in the 
engineering department of the navy? Or: 


t 
} 


can anyone estimate how much of th 


splendid attainments of our new navy 1s 


due to his magnificent personality ? 





Outlook for American Machinery in Germany, 
Austria-Hungary and Italy. 
[By our Special Correspondent. | 

I have very little to say about Germany 
and Austria-Hungary. In these countries 
the industrial depression is general, and 
nobody knows when a change for the bet 
ter will set in. I have seen many prom 
inent machinery merchants in the principal 
cities of Germany and Austria-Hungary, 
but have met none who did not complain 
The 


r works 
rule, short of 


great are, aS a 


engineering 


orders and dismissals of 
large numbers of workmen are of daily 
currence. There are of course some ex 
ceptions, but on the whole the outlook for 
the American machinery trade in Germany 
Most of 


the machine-tool dealers have large stocks, 


and Austria-Hungary is dark. 
and prices are as low as they have never 
been before 

In Austria-Hungary the depression is 
still more felt than in Germany. Besides, 
the use of foreign machinery is generally 
discouraged by the 
establishments under government control, 


government, and all 
or receiving government subsidies, or ex 
pecting governmental favors, are practic 
ally compelled to favor Austrian machine 
ry and material. There is now a law in 
force in Austria according to which a gov 
ernment license is required for every new 
establishment. If, 
pany has been formed for the purpose of 


for instance, a com 
manufacturing boots and shoes, the gov- 
ernment, before giving the will 
ask: “What do you propose to do? Do 
you intend installing Austrian made or 
foreign machinery?” If the latter is the 
case, you may be assured that the company 


license 


can wait a good time before it gets the 
required license. 

A well-known 
Vienna told me that he had for years sup 
plied one of the Imperial arsenals with 
The 


director of the arsenal had always placed 


machine-tool dealer in 


special machines made in the States. 


the order without any interference on the 
part of the ministry, The last order, how 
ever, was cancelled by the Vienna authori 
ties, though the machines had already been 
ordered from the United States. 


The business in American machines and 
tools in Germany and Austria-Hungary 
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is of course not entirely at a standstill, 


though the imports have fallen off con 


siderably. It would be foolish to neglect 


these markets, for there will and must be 
I am of the opinion 


a revival some day 
that we should especially cultivate the 
] 


Hungarian market a little more. There is 


no hostility to American machinery; the 


chief obstacle there is the ignorance of 


the people regarding machine utility, 


economy and the working methods of the 
They will 


different devices not buy upon 


the strength of printed descriptions: alone 


Sample machines, put in operation, and 


explained by experts, followed by the ap 


pointment of local agents, constitute the 
most effective method of introduction 
The Italian market seems to be a littl 


better I h returned from. the 
[sland of Sicily, 


Ty 


Agricola” now 


ave 


just 
where I have spent near] 
isited last week the 
being held in Paler 


voted to machinery 


two weeks 
sizione 


mo. Some space is de 


and | am sorry to say that I d vered 


very littke American. Only three Amer 
ican firms were represented with few 
mall exhibits—the Enterprise Manufa 


turing Company, of Phila 
Pitts Company, of ; 
Cormick Harvesting Company, of 
At least 90 per cent if the 


raze) 


ry exhibited is of German origin; there is 


Hungarian and Swedish ma 


(dairy and agricultural) 


also some 


hinery Quite 
a number of local manufacturers were also 


a few engineet 


which seem to do a fairly good 


epresented Palermo has 


ing work 


business The leading establishments of 


this kind are: Fonderia Oretea, Francesco 


Panzera, and Girolamo Randazzo. They 


make steam engines, boilers, separators, 


and do general repair work 
The machines chiefly in demand on the 
Island of Sicily are those required for th« 


sulphur industry There are some 650 


sulphur mines in the country, of which 
Nearly 45, 
Of 


40 use mod 


about 400 are being worked 
ooo hands depend upon this industry 
the 400 working mines, only 
ern machinery 

The following list represents the prin 
cipal requirements of Sicily: Steam and 
hand pumps for all kinds of agricultural 
and industrial purposes, general mining 
machinery and mining tools, light railway 
material, irrigation machinery, windmills, 
wood-working 


hydraulic machinery, ma 


chinery, drills, air compressors, gas mo 


tors, electric machines, turbines, portable 
engines; all kinds of mill supplies, espe 
cially lubricating oil; belting and packing, 
steam and water fittings, pipes and tubes; 
machine tools to 
tools for 
and the like trades: 


dairy machinery, iron and 


simpler extent; 
blacksmiths 


oil and wine presses, 


some 
small carpenters, 
steel in bars 
and rods, agricultural machines and im 
plements ; powder, stone-cutting and stone 
working machinery 

The 
concentrated in 
Milan there are 


machine-tool 
Milan 


about 


Italian business is 


and Turin In 


hand 


firms 


twenty 
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ling American, German, English, Italian 


and other makes. The best known among 
Carlo Naef, 31 Via Ales 
Manzoni; Carlo Via 
Filodrammatici; Stussi & Zweifel, 8 Via 
Adler & E/jsenschitz, 28 
John 


Foro Bonaparte; De 


these firms are 
sandro Greuter, I 
Piazza 
M. Sumner & Co., 44 

Fries & Co., 36 Via 
Orsini & Moretti, 27 
Della Valle & 
Arrigoni & Co., 
Corso Um 
\ la 
Child & Beney, 
& Co., 20 


Dante; 
Umberto; 
Principe Umberto 
Via Principe Umberto; 
Tosi, 15 Via Parini; G 


S Via Tivoli; Giuseppe 


Conti, 
Cecnurgica Lombarda, 8-10 
White, 
Montebello; 


berto | ; 
Principe Umberto 


30 Via 


Barovero 


\ S. Spit 

The following firms of Milan are esp 
cially interested in mill suppli such a 
team and water fittings, belting, packing 
lubricating materials, et Amato J 
[ron XX Settembre 16; Amer 





deo 12: M ‘ \ di & ( Via C1 
e¢ Lavini & Rampone, P . Solferir 
Carlo Mev ( S. Mat 02 Albet 
Baer ( ie [ } I 7 Gsaenslet 
Bed rida & ( B ( I 312 
() ic Na ce ¢ Ne in \ y & 
Settembre Oo 

Phe nN I ine 
Northern I espe 
bardy, Pied 1 Q 
strong « t pre orders are « 
ng in The engineering industry in t 
section of Italy d pretty well. In 
spite of the fa iat American te r 
recogn ed In | tly < the best Il ak 


world, yet German machines are 


manufacturers, when busy at home,neglect 


their foreign business, thus strengthening 
their own competitors. I have seen sev 
eral letters from well-known American 
firms, written in such an abrupt and un 
businesslike way, that I cannot blame the 
Italian importer or consumer if he places 
his orders in Germany or England, and 


little 
do any harm 


I think that a politeness in business 


letters will not I mentioned 
one of 


Latin 


before in letters from Spain 
that the 


polite pet ple . 


my 
races are an extremely 
should be 


accordingly, and not from a bulldog stand 


and they treated 


point 

Italy, with her large imports of ma 
chines, tools and appliances used in het 
steadily growing industries, offers a first 


class market for American manufacturers, 
and we should do all in our power to gain 
that foothold on the 
our highly developed machinery 
Henry L 
October, 1902 


talian market that 
industry 
is entitled to GEISSEI 
Rome, Italy 


An American Society of Mechanical Engineers 
Metric Committee. 


The Council of the 
Mechanical 


American Society of 


Engineers has appointed a 


committee to summarize and present the 
arguments for and against the metric sys 
tem and the bill now before Congress 


Phe 
members: James Christie, of Pencoyd 
Pa Fred ] 
Geo. M. Bond f Hartford, Conn 


committe ts of tl 





The Meaning of the Action of the A. S. M. E 
on the Metric System. 


We have received from Prof. R. H 


( | \ ‘ f pu 
{ f ul 
matter | 
I ( 
1) ‘ ‘ 
nr , | 
pl 
( 
, 
It t 
1 ( ( l y 
‘ _— n 
‘ | ‘ ) ee 
| ‘ | [ ly 
| Wi erTta \ l a he 
g \ Where con ire 
pp d, their rep e printed an 
pl ced vefore tl ie Cl oO! ihe ociery 
nd ire pel eC be take! by eacl 
own individ timate of value 
If the report proves valuable, it will per 
forn good wot bringing practition 
e! 1 commor ystem; if not itistac 
tory, it drops out of sight. By this course 
the society, as a whole, is advantaged and 
no one is forced, even by moral compul 
sion, to accept a policy or a practice which 
he find insuited to h own purpose 
The socicty neve endor ( rep S i 
Socli« y 
\s one of the organizers of ‘ ciety 
and as responsible in full share for the 


methods and policies, | 


regarding 


| seal 
I can speak positively 


my opinion, be 


this point It would, in 
a misfortune to depart from so well-estal 


lished and so wise nd ile a policy 

I think it would 

the 
] 


under 


In the present instance, 


be peculiarly unfortunate wer¢ society 


to take action Che movement con 


] 


sideration is one which 1s acknowledged 
to be in the direction of progr We 
certainly cannot stand in way, nor car 
we indo radical actior If the systen 
is adopted I have no doubt it will be 
n the end m come by voluntary 
ction of those who find de ble, me 
by compulsory legislation It inothe 
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generation, if progress in the arts and sci- 
ences is not wholly interrupted by indus 
trial strife, the business of the country 


will iY 
by the teachings of the schools of to-day 


conducted by men made familar 
with a knowledge both of the system itself 
ind of 


expected that they will use it and profit 


its advantages. It may be fairly 


by its use. 

The appointment of a committee to in 
vestigate and report on the subject is an 
entirely legitimate action on the part of 


the American Society of Mechanical En 
gineers. ‘To pronounce a verdict and to 
promote compulsory adoption or rejection 


of the system is quite outside its province 


recent hearing before the Senate 


on Education and Labor, J. H. 


In a 
Committe 
Mull, assistant manager of the shipyards 
of the Cramp Shipbuilding Company, said 
that War 
several of the Cramp workmen belonging 
Ma 


and 


during the Spanish-American 
to the International Association of 
chinists went on board the “Alabama” 
her machinery, 


seriously disarranged 


which, had it not been discovered, would 
have severely crippled the ship after she 
got out to sea. The same thing, it was 
charged, was perpetrated on the ““Thomas’”’ 
All the except Mr. Mull 
were Americans. His statement, he 
said, fully 
spector of the War Department 

The 
denounced by Samuel Gompers, pres 
ident of the He 
said that Major Carson, of the Thomas,” 


foun 


also men one, 


said, 
was corroborated by an in 
statement vehemently 


Mr 


Federation of 


above was 


Labor 


had declared the statements without 
had 
tamper with the machinery he would have 
Mr “the 
merit in that 
Mr 


matter concisely as 


dation, that an attempt been made t 


known it Gompers said that 


chief the statement” was 


was not scintilla of truth in it 
the 


there 
Gompers_ stated 
follows: 
“If any man was guilty of the act 
charged here yesterday it was the duty of 
Mr. Cramp as a citizen of our country to 
make a criminal charge against him and 
the implied. 


The charge has not been outlawed by the 


to expose to world what. it 


statute of limitation, and if the charge has 
no foundation in fact it simply reacts upon 


the heads of those who have made the 


accusation.” 


Phe AMERICAN MACHINIST has just cel 
ebrated the twenty-fifth anniversary of its 
existence by issuing a very interesting and 
number to 


very handsome souvenir extra 


celebrate the event. It has become a cus 


tom among technical and trade jounals 
thus to set up milestones along their path 
way and the custom is well justified in 


the case of publications that are 


the 


repre 


sentative of arts and industries for 


which they speak. No journal can better 


claim to have aided and fostered the in- 


dustries and arts with which it is associ- 


ated than the AMERICAN MACHINIST, 


MACHINIST 


> 


MERICAN 


which always, and especially of late years, 
has been a vigorous and brilliant exponent 
of progressive tool construction, the de 
velopment of more perfect machinery, and 
the advocate of what may best be termed 
the 
memorial 


American ideas in mechanical arts. 
Of all this the 
worthy and lasting record, of which its 
and publishers may well feel 
Electrical World and Engineer 


number is a 


editors 
proud. 


At the regular meeting of the New Eng 
land Club, at Hall, 


Boston, on December 9, a paper on “Elec- 


Railroad the Pierce 


trically Driven Shops” was presented by 
Robert L. Warner, 
of the Westinghouse Electric & Manufac- 
Warner's 


selection of 


3oston sales manager 


turing Company. Mr. 


illustrated by a 


paper 
was large 
stereopticon views showing many exam 
ples of the application of direct-current 
znd induction motors to the driving of 
machine-shop tools and other apparatus 


The British journal known as The 
Syren and Shipping has brought out an 
American edition which is to be published 
in the Maritime Building, New York. The 
journal referred to is a very well-known 
and highly esteemed journal in shipping 
circles, and its advent into the American 


ficld will be watched with interest 


We learn from an authoritative source 
that our information to the effect that the 
German Niles Works, in 


closed down indefinitely was incorrect and 


Jerlin, had been 


that the works have not been closed 


Personal. 
Lieut. Gustav Kaemmerling, who has 
been on inspection duty at the Fore 
River works and at New London, has 


been transferred to the Cavite Navy Yard 
Lieut, Kaem 
merling was one of the engineers aboard 
Admiral Dewey’s ship during the Manila 
battle, and afterwards had charge of the 


It will be remembered that 


station at Cavite under Admiral Dewey's 
administration of affairs 

The H. B. 
Philadelphia, write us: ‘Kindly make a 
fact that Daniel W 


is no longer connected or interested in any 


Underwood Company, of 


note of the Pedrick 
way with the Pedrick & Ayer Company 
Elis 
given to H. B 


and attention now 
Underwood & Co., of 
the 


entire time are 


which firm he is senior partner, and 


he has also been a partner of this firm 
since its organization, and is turning out 
portable cylinder boring bars and other 
portable tools for railway repair shops.” 


L.. E. Rhodes, of the L. E 


pany, and who has also been superintend 


Rhodes Com 


ent of the Des Jardins Type Justifier Com 


pany, 32 Union place, Hartford, Conn., 


has recently purchased the manufacturing 
plant of the Des Jardins Company and 
will run the works in the manufacture of 
tools Mr 


machinery and 


high-grade 
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Rhodes was in the employ of the Pratt & 
Whitney Company for twenty-one years, 
during a portion of which time he held 
@ position as contractor in the lathe de 
partment. 





Obituary. 


George W. Simmons, master mechanic 
of the Philadelphia & Reading Company 
at Pottsville, Pa., killed by 


engine, December 12 


was a yard 


Simpson Bolland, whose name is famil 
lar to our readers as an extensive writer 
and an authority upon foundry matters, 
killed on 
N. Y., by being run over by a train 

George W. 
ders and the first president of the Union 
[ron Works, of San Francisco, was found 


was December 10 at Ossining, 


Prescott, one of the foun 


dead in his apartment at the Palace Hotel, 
San Francisco, December 12. He was a 
native of Maine and was sixty-five years 


old. 


George H. Crosby, inventor of the Cros 


by steam gage, died at Albion, Maine, 
November 22, seventy years old. Mr 
Crosby worked as a machinist until the 


invention of the gage, from which he real 
ized a large fortune and had a magnifi 
cent residence in Albion 

George W. Van Tine, general superin- 


tendent of the Singer Manufacturing 


Company's foundry department at Eliza 
bethport, N. 5. 


December 12 


found dead in his 


Mr. 


sixty-six years old, and had been with the 


was 
bed on Van Tine was 
company about twenty-five years. He was 


the inventor of the Van Tine molding 


machine 


Commercial Review. 
New York, Monday, December 15 


Considerable speculation is being in 
dulged in nowadays as to whether or not 
next year will witness a continuance or an 
the 
perity which the country has enjoyed dur 


We observe that whet 


abatement of great industrial pros 
ing the past year. 


ever the subject is discussed, optimistic 
views are generally expressed 

So far as the iron and steel*industry in 
all its branches is concerned, we note this 
to be particularly so. Although we have 
questioned many in the matter, we have 


yet to hear of any pessimistic utterance 
being made which did not have some qual 
ification to it 

So far as the machinery market 1s con 
cerned, the prospects are of the brightest 
that 


turers of machine tools base their belief in 


Recently we stated many manufac 


a good trade for next year, on the fact 


that they have received many inquiries 
which denote the placing of some excel 
lent orders later on 

But the outlook for a prosperous year 


in the machine-tool industry is rendered 


even more encouraging by some recent 
developments, To begin with, reports 
come in frequently nowadays of many 
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some of the 


the displace 


concerns intending utilizing 
profits of the present year in 
ment of machine tools of antiquated de- 
sign for those into which all modern im 
provements enter. One manufacturer in- 
that 
$100,000 worth of business in sight of this 


forms us his company has _ nearly 
character alone. 


The 
make 


railroads are also relied upon to 


some extensive purchases of ma- 
chine tools next year. We have recently 
noted how several railroads have already 
been heard from in this direction, but from 
what we hear, they represent but a small 
portion of those which have yet to come 
into the market. The immense traffic han- 
dled by the 


consequent 


railroads recently, and the 


increased motor equipment it 
has entailed has made some very heavy 
the 


result that plans for equipping them with 


demands on their repair shops, with 


new machine tools have already been per- 
fected, or will be later on, thus insuring 
some good orders from this source. 

Then there new shops in 


are many 


course of construction, which will neces 
sitate the purchase of many machine tools 
In our last called 


two shops alone which are being built and 


issue we attention to 


which will be purchasers to the extent 


of about $1,500,000. Of smaller shops now 


being erected, which will be in the market 


next year for machine tools, there are 


numerous. There are other reasons, doubt 


less, which impel machine-tool manufac 


turers to believe that the new year has 
some good in store for them, but those 
we have enumerated are the most im 


portant. 

We notice that wherever there 1s a tend 
ency to believe that our present industrial 
prosperity will suffer some recession next 
year, it hinges on the outlook for the raw 
material market. There are many, for ex 
ample, who do not think that the present 
high price of pig iron will continue, and 
that with the drop in prices they expect, 
will come depression in all finished lines 


This 


view has been accentuated by the 
recent reductions made in tin plates, 
sheets, and other light products, which 
we have already pointed out was caused 
by increased producing capacity, rather 


than by decreased consumption; and more 
recently by the decline which has taken 


place in Middlesbro No. 3 iron, which 
can now be imported at about $1.50 less 
per ton than a few weeks ago 


But against these supposed bearish de 
velopments can be placed the fact that all 
of the Northern 


already sold nearly all of the 


and Southern furnaces 


have iron 


they can produce for the first six months 


of next year, and at prices on a parity 


with those which now prevail. Then the 


teel-plate mills cannot come 


the 


any way near 


filling orders they receive, with the 
result that fancy premiums for early de 


livery are cheerfully paid, and orders ex 


tending into 1904 are being placed. In 
structural material, the situation is equally 


orders for 


1904 being 


as good, with 
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booked also. Then the rail mills report 


that orders received by them already, and 
those which they know to be in prospect, 
indicate that they will have enough busi 
October at 


ness to keep them busy until 


the earliest Last, 
ed States Corporation 
that it unfilled 
to the extent of 5,280,000 tons, 


but not least, the Unit 
Steel announces 


has orders on its books 
the largest 
in its history. So far as trade conditions 


in general are concerned, commercial 


agencies report them to be excellent 
President J. W. Duntley, of the Chica 
go Pneumatic Tool 


Europe during the week, and left 


Company, arrived 


from 


for Chicago on Saturday. From a busi 


ness standpoint Mr. Duntley’s trip was re 


markably successful \part from com 


pleting plans for the erection of a new 
Scotland, 


reason for his trip, M1 


plant in which was the main 


Duntley brought 
back 2,460 orders for his company 


In speaking to the writer concerning 


his trip, Mr, Duntley said: 


“What pleased me most on my trip was 
] 5 I 


the remarkable our London office 


SuUCCEt 35 
is making relative to the extension of our 


business abroad, A few months ago it did 


an average business of about 250 orders 


a month. Later on this jumped to 300, 


and during November 657 orders were 
taken. To-day (Saturday) I received a 
cable from our London office saying that 


during the first ten days of December it 


took some 300 orders. I come home bring 


ing 2,460 orders with me, and these must 


be executed within sixty days, so | am 


compelled to get back to Chicago as quick 


ly as possible, in order to see that this is 
d me 

“Some time ago we sent four men to 
Europe to introduce our tools, and thei 


meeting with considerable suc 
While I 


devoting 


efforts are 
7 | - 
cess, particularly in shipyards 


was in Europe, the men wert 


their attention to the shipyards of Ger 
many. They visited seven yards, and suc 
ceeded in having our tools installed in all 


of them. We have been requested to send 


them to France, Spain and Italy, and in 
tend to do so 
“At the present time our business has 


assumed such proportions that our orders 
are beyond our producing capacity. Ds 
fact ories 
abk 


them. In 


have two fact 
short of 


that we 
fall far 
the demands 


spite the 


abroad, they being 


to meet made on 


consequence, while abroad, I made arrang¢ 


ments for the building of a new plant at 


Fraserburgh, in Aberdeenshire, Scotland 


| ae 1 
cost about $175,000, and 


This plant will 


the necessary machinery will be purchased 


The construction will be 


11 1 , 1 P 
wie Haste aiso a 


pushed with all pos 


ranged, while abroad. for a German fa 


tory to make our tools on contract 
When asked how he found the machine 

ry trade abroad, Mr, Duntley said that 

with the exception of Germany it was bet 


| ad been 


The Philadelphia Pneumatic Tool Com 


pany has just completed the equipmen 
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of Kaiser Wilhelm’s new navy yard at 
Kiel, Germany, with an outfit of Kelle: 
pneumatic tools. This is the latest phase 
1 the American commercial invasion ot 
Europe. Looking in the opposite direction, 
this company reports an increasing trad 
on the Pacific coast. Mr. O. A, Berger, 
the representative of the Philadelphia 


company in San Francisco, has just visit 


ed the home office, bringing with him some 


large orders from the various shipyard 

steel works, etc., on the Pacific coast 
During the week the Board of Publix 

Improvement f St. Louis, Mo., opened 


bids for the construction of electric-light 


ing plants for the city hall, poorhouse and 


insane asylum, and for electric elevators 
in the new city ill The lowest bids 
were as follows Engine for city hall, 
Chase Engine & Manufacturing Company 
$13.453; dynamos, Westinghouse Electri 


Company, $12,750; conduits, Abbott-Gam 


} +» Pless 


ble Construction Company, $4,900; en 
gines for insane asylum, Brownell & Co. 
$3,330.40; dynamos, Westinghouse Com 
pany, $5,800; pole lines, Acme Electri 
Supply Company, $1,263.71; three elev 

tors for city hall, Otis Elevator Company 


$11,716 

The Cleveland Cliffs Iron Company 1 
about to install an electric power distribu 
ion system for operating mixer ind 
blowers in its Gladstone (Mich.) plant 


W est 


om the 


inghouse Electric & Manufacturing Com 
pany two 75-kilowatt direct-current get 
erators and eight 10 horse-power direct 
current motors Che Pioneer Lron Work 
otf Marquette, Micl wned by the Cleve 


land Cliffs Company, will also be equipped 


with electrical apparatus, which will b 


used for the operation of mixers and blow 
ers, as in the Gladstone plant \pparatu 
recently purchased from the Westinghouse 


Electric & Manufacturing Company fot 


ten 10 horse 
and two 
kilowatt engine-type generators to be di 
connected to two Westinghouse com 


pound condensing eng Phe 


Baldwin-Westinghouss 


rect 


nes 


company 


electric locomotive to be used for shifting 
cars 1 \ ird 
| Ward-Corby Compat who opet 
ite bakeries in Pittsburgh, have under 
wav new bake n Chicago and Provi 
dence, which plant re being supplied 
each 150 horse-power boilers fut 
hed by e Pitts! rh Gage & Supply 
Company t P ure This concern 
lso Pp 9 P burgh ‘J & 
Drop | re ( p ( wi P vit 
‘ =— ) ve borler 
( \\ t] Wheeling, W 





1840 


Miner & Peck Manufacturing Company, 
proprietors of the Peck Drop Press Works, 
New Haven, Conn., state that the demand 
for drop presses is not only holding up, 
but that it is steadily increasing; the num- 
ber of orders received during November 
being greater by 25 per cent. than any 
month the past four years, and they are 
now considerably behind in their deliv- 
Mr. Peck also stated the foreign 
business in their line seemed to be picking 


eries 


ip, and they are doing quite a good busi- 


ness across the water, especially in Eng- 
land and Australia. 

The American Blower Company, of De- 
Mich., 
orders on their books, among which they 
mention for 
for the Iron City Sanitary Manufacturing 
Zelic nople, Pa 


Company, 


‘troit, report a number of large 


contracts heating apparatus 


Company, Enterprise 
Manufacturing Columbiana, 
Ohio; B. F 
Monongahela 

Company; New 
Kdgewater, N. 
leable Iron Company, Detroit ; 
draft for the 
per Company’s Corinth (N. Y.) mill, Geo. 


Lee Company, Braddock, Pa. ; 
rs.) & Furnace 

York Glucose Company, 
J., and the Michigan Mal- 


mechanical 


Fc rege 


apparatus International Pa 


H, Hammond Company, Chicago; Leligh 
Valley Coal Company, New York; 
ton (N. J.) University, and the Bingham- 
ton (N. Y.) Electric Light & Power Com 


pany 


Prince- 


The increase in the demand for the ad 


justable  self-opening screw-cutting die 
heads and automatic collapsing taps of the 
Drill New 


past has 


Geometric Company, Haven, 
the 
that 


take another building next to their pres- 


Conn., six months been so 


great they have been compelled to 
ent works in Westville, and are now fit- 
ting it up with machinery; this will enable 
them to increase their already large output 
about 75 per cent. 

The following’ from Dun’s Review on 
the of trade in American 
chinery in South Africa fully corroborates 
what we have set forth from time to time: 


condition ma- 


“A single American mining machinery 
well-appointed 
branch in Great Britain reports that it has 


firm having a large and 
machinery already made and ordered for 
South African account aggregating over 
$1,000,000 in value, and awaiting shipment. 
The other firms already established in this 
market are in similar position, and, as they 
have their representatives constantly on 
the ground, nothing can be published here 
The 


process of improving and extending exist- 


that will be of any service to them 


ing plants and of establishing and equip- 
ping new ones is, however, going on with 
such rapidity that there will very probably 
be opportunities for many manufacturers 
the 
South African trade to secure a foothold 


not at present engaging largely in 
there if they go about it in the right way. 

“rn 
manufacturers 
progress in South Africa, although a great 
deal still remains to be accomplished. The 


American 
remarkable 


agricultural machinery 


are making 


greater part of the plows ordered in con- 
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nection with the re-stocking of the Boer 
farms appear to have come from the Unit- 
ed States, while the orders for cultivators 
were placed in Great Britain. Thus far 
comparatively little large machinery, such 
as reapers and threshing machines, has 
been imported into South Africa, The 
growth of American trade in other lines 
has very For the ten 
months ending with last October the ex- 


been remarkable. 


of American farm 
Africa aggregated $481,291, as 
compared with $195,124 for the 
sponding portion of the previous year, and 
$182, the for the 
first ten months of 1900. The exports to 
South Africa for the 
far the total 
continent at any previous period of equal 


yorts implements to 
] 

sritish 
corre 





s7s for entire continent 





present year thus 


exceed sent to the entire 
length, including the year 1899, when ex- 
ports from this country were abnormally 
large. Reports state that the demand for 
hand implements has also been very brisk, 
a single factory in the West having worked 


tor 
This market is at all times a good 


nights many weeks on South African 
orders 
one for windmills and irrigation machine 
the 


recently prepared by a government expert 


ry, and if elaborate irrigation plans 


will be a large in- 


for 


there 
demand 


out 
the 


are carried 
class of 


crease in this 
equipment. 

“In general machinery, especially in th 
wood-working and metal-working trades, 
there is likely eventually to be a far larger 
market in South Africa 
The cost of transportation from America 


than at present 
and Europe will favor the establishment 
of more factories for the manufacture of 
furniture, carriages and other lines already 
made to a extent in these 
colonies, while there is an increasing dis 


considerable 


position on the part of railway and other 
authorities to establish local shops for do 
ing much engineering work at present sent 
abroad. There will be large demands for 
cranes and other dock machinery as the 
extensive plans for port improvements are 
advanced.” 


CHICAGO MACHINERY MARKET 


The representative of a prominent elec- 
trical machinery maker remarks that it is 
more difficult to give a commercial line 
of the state of trade in motors and gen- 
erators than almost any other industry. 
One month the activity is felt by one 
maker, the next month by another and 
The buying of electrical machinery 
proceeds on a different basis from that 
in the purchase of a machine 


so on. 


pursued 
tool. 
the operation of the latter, for it is tangi- 
ble. About the the generator 
in 75 per cent. of the instances he knows 
absolutely nothing the 
struction, and is therefore dependent upon 


The buyers know something about 
motor or 


concerning con- 
reputation, the advice of some friend who 
has used similar machinery, or some other 
extraneous consideration. This helpless 
ness on the part of the average buyer is 
seen even in the case of the large buyer 
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who employs the services of an electrical 
engineer to aid him in making choice. 
Ten to one the engineer will throw out 
from consideration the machinery of any 
maker with whom he is unfamiliar. Hence 
more than in almost any other line reputa- 
tions and familiarity have to be sedulously 
cultivated. 

Demand for electrickl machinery in the 
West is this month variously interpreted 
and described. But reports seem to agree 
in this, that a quite large amount of in 
quiry is in the market, some of it of a 
preliminary character and some of it, as 
where manufacturing buildings are in ac- 
tual process of construction, to be followed 
On the the 
business is of a satisfactory 


by early purchases whole, 
aggregate 
character, though the impression exists in 
a majority of offices that business is rather 
quiet. Last year there was a good De 
cember inquiry, followed by active January 
and February buying. The same develop 
ment is looked for this year. 
Armour & Co. bought a 
Westinghouse generator for installation in 


This 


have 1,500 
their Chicago packing-house plant 
the the largest, 
of the But a 
fair amount of smaller business has been 
The C 
ports an excellent trade in November, with 


is one of largest, if not 


transactions past month 


closed & C Electric Company re 
December starting in at about the same 
The Bullock Manu 
facturing Company is turning out more 
product, and hence can make better de 
but the of their 


business, it is said, is not decreasing. 


gor rd pace Electric 


new 
The 
Chicago Street Railway Company is still 


liveries, aggregate 


buying in a desultory fashion merely to 


piece out their urgent necessities, but 
plans for extensive improvement await 
favorable franchise legislation. 

Among orders recently taken by the 


Crocker-Wheeler Company are the follow 
ing: 
kee, Wis., 150-kilowatt belted generator; 


Bucyrus Company, South Milwau 


National Malleable Casting Company, 385 
Milliken 


& Co., Chicago, one 600-kilowatt generator, 


horse-power motors; Pettibone, 
direct connected, and motors of 960 horse- 
power; Jenks Shipbuilding Company, Port 
Huron, Mich., one belted and three crane 
motors; G. H. Hammond Company, Chi 
cago, one 400-kilowatt generator; J. W. 
Reedy Elevator Manufacturing Company, 
120 horse-power motors, and Lake Shore 


shops, Collinwood, 165 horse-power mo- 





tors 
Quotations. 
New York, Monday, December 15 

New York prices for Northern and 
Southern irons for the first half of 1903 
are as follows: 

Northern: 
INO, ¥ Bee 3 x .$23 25 @$24 75 
Ne, 2 A. .: ; . 22 00 @ 22 75 
No. 2 plain.. . 21 00 @ 21 75 
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Southern: 


No. 1 Foundry. 23 25 @ 23 50 
No. 2 Foundry. 22 25 @ 22 50 


No. 3 21 50 @ 22 00 
No. 4 
3ar Iron—Base 
mill price on dock, 1.95¢ 
lots. 
2.15 (@ 2.30¢c. 
Tool Steel—Base sizes 


Foundry. . 
Foundry. . 20 50 @ 21 50 


sizes—Refined brands, 


upward in car 
load Smaller quantities from store, 


Good standard 


quality, 7c.; extra grades, 1oc. and up 
ward. 

Machinery Steel— Base sizes — From 
store, 2.10 @ 2.25c. 

Cold Rolled Steel Shafting—z.90c. from 


store for base sizes. 


Copper—Lake Superior ingot, 11% @ 
115¢c.; electrolytic and casting, 1134 @ 
1Ac 


Pig Tin—In 5- and 10-ton lots, f. 0. b 





New York, 2534 @ 257é¢ 
Pig Lead—4.10 @ 4.12%c., in 50-ton 
ors 
Spelter—4.95 @ 5.00c 
Antimony—Cookson’s, 8! @ 87% 


4 


Hallett’s, 744 @ 71'4c.; other brands, 634 
@ 7c 


Lard Oil 


cording to 


Prime City, 88 @ goc., a 


brand and quantity, ranging 


l 
from one barrel up to large lots 





Manufacturers. 


The Standard Oil 
boiler and machine works at 


will build a 
Lick, Ky 
The foundry and machine establishment of 

Blum Bros., Concord, N. C., is to be 


Company 
Salt 


enlarged 
A two-story factory, 12 

built for tne 

Works. 


7x53, feet, is to be 


Burlington (... J.) Sanitary 
The show case and store fixture factory of 
McCassy_ Bros., 
burned 
The Michigan Bolt & Nut Works, 
Mich., are preparing to build an 
their plant. 


Cincinnati, O., has been 


Detroit, 
addition to 


A pail shop and other buildings of Brown's 


Lumber Company, Whitefield, N. H., have 
been burned. 
The Gregor Manufacturing Company has 


taken out a permit for a foundry, 70x86 feet, 
at Camden, N. J. 

The Standard Car Company has 
awarded contracts for the enlargement of its 
plant at Butler, Pa. 


Steel 


An additional 
building will be 
Works, 


140x72-foot 
Standard Steel 


three-story, 
built at the 
Burnham, Pa. 


W. J. Fell, Salt Lick, Ky., is about to erect 
a new factory to be used for making bent 
wood articles and kegs. 

The Fergus Casket Works, Fergus Falls, 


Minn., will build a new factory, in which ma 
chinery will be placed. 


The Bullard Machine Tool Company, Bridge 


port, Conn., is erecting an additional brick 
factory building, 40x112 feet. 
La Crosse, Wis., is to have a new pear! 


button factory to be operated 
Crosse Pearl Button Company. 


by the La 


addition to 
of John 


Plans are being made for an 
the paint plant at Gibbsboro, N. J., 
Lucas & Co., Philadelphia, Pa. 

The Waters-Pierce Oil Company, St. Louis, 
Mo., has purchased adjoining land, giving it 
more room for factory purposes. 
Bradford, 


Francis Eng 


Willey & Co., of 
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$200,000 textile 
Mass. 


land, are about to build a 
mill at Crossleyville, South 

The L. Wolff Manufacturing Company, Chi 
cago, plumbers’ supplies, has let the contracts 
for a four-story addition, 313x123 feet 


Sarre, 


lumber 
the 


It is stated in Westwood, N. J., that 


is on the ground for an extension to 


American cigar box factory at the Manor. 
A group of buildings for the manufacture 


of bricks will be erected in Perkiomen, Pa., for 
the Montello Brick Company, Reading, Pa 

covering, etc establish 
New Bedford, Mass., 
damaged the machinery 
West 


arranging 


Fire in the roll 
ment of Wm. R. West 
has ruined or badly 
Tracy W 
Huntsville (Ala.) 
for the establishment of 
mill 

The 
fruit 
Petersburg, Va 
ford 

J. M. Frink, 
Iron Works 
a permit for the 
building 

The Chas 
Columbus, O., 


Col. Pratt, president of the 


Cotton Mills, is 


another large cotton 


Southside Manufacturing Company 


baskets, crates, butter dishes, et« 


will build a factory in Bland 


manager of the Washington 


Company, Seattle, has taken out 


pile foundation of a new 
Tile 
factory 


Wege Marble & 


is erecting a new 


Company, 
build 
ing which will be 


equipped with machinery for 


finishing marble work 

The Lehigh Valley Railroad at its New 
York office is planning for new shops at 
Sayre, Pa It is rumored that the machir 
shop will be 750x300 feet 

The Shamokin (Pa Silk Mills have in 
creased their stock from S70.000 to S200,.000 
The plant will be enlarged, and 200 more 


persons given employment 

A manufacturing building at Cleveland, O 
Rardons & 
and the 


Oliver, turret 
Likly «& 


Trunk Company, has been burned 


machin 


Rockett 


occupied by 
ery manufacturers 


We understand that the Washington, Balti 


more & Annapolis Electric Railroad Company 


is furthering plans which will involve’ the 


construction of a large power plant 


Preliminary plans are being prepared for 


a three-story addition to the brew house and 
a two-story addition to the ice plant of the 
brewery of William Heimgartner, Philadel 
phia. 

The directors of the James Robertson Manu 
facturing Company, sheet lead, lead pipe and 
plumbing supplies, faltimore, Md., will in 


January consider the advisability of building 


an addition 

It is proposed to erect at Annapolis, Ma., 
machine shops and car the Balti 
more, Washington & Annapolis Railway Com 
180x 


sheds for 


and made for a 


building 


pany, 
60-foot 


plans have been 


A Chicago Thos. B 
Lyons, has purchased 850,000 acres of cypress 
The 
will 


syndicate headed by 


land near New Orleans Louisiana Cy 


Company be incorporated 


built 


Lumber 
and a large plant 


press 


A sugar factory is about to be built in the 
Mich. Chas. B. War 
thought to be an at 


region of the Tawases, 


ren, of Detroit, who is 


torney for the Havemeyer interests, has sub 
scribed for a large block of stock 

The Carrom-Archarena Company, of Lud 
ington, Mich., is building an addition, 30x132 
feet, two stories, to its plant, and will use 
the extension for the manufacture of a new 
combination billiard and parlor table 

F. E. Myers & Bro., force and lift pumps, 
hay tools, etc., Ashland, O., have just closed 
a contract for an addition to their storage 
and shipping warehouse, of over 100 feet in 
length, four stories high, making, with their 
present brick warehouse, a structure 350x50 


feet, four stories 


184! 


Pians are being made for a %0x250-foot 


foundry, to and mod 


ern improvements, for the Sheffield Car Com 


contain electric cranes 


pany, manufacturer of light cars, Three 
Rivers, Mich This concern is said to be con 
nected with Fairbanks, Morse & Co., of Chi 
cago, Detroit, etc 

John C. MacInnes, of Worcester, Mass 
Peter Murray, of Springueld, and Franh 
Knowles, of the Crompton & Knowles Loon 
Works, of Worcester, and other men inte! 
ested in woolens have been in North Adams 
in conference with manufacturers there re 
garding a new mill 

Warren EF. Willis, 318 Frick Building, Vitts 
burg, Pa., has under construction plans fo 


the plant of 
Pittsburg” 


the “Manufacturing Company of 
and 
hence is 


will fit the same up in all de 


partments interested in building 


material, hardware, foundry appliances, gen 


eral machinery, et« 


The Provident Security & Banking Com 


pany, incorporated in Bostor Mass., and rep 
resented in Denver, Cok by R \. Gurley, of 
the Gurley Investment Company, is arranging 
for an irrigation system in San Miguel and 
Montros Counties, Colo with bee oi 
and canning factori 

rhe Tittr B k ¢ pany | aot 
ganized and it wil ‘ it kmaking plat 
nea \ int, Lawr ‘ ‘ i l’a \ s 
Good, of New Castle, I is } dent . = 
Murdoch f Frederick i. \ presi 
den Frank J. Peff l S eta 
EK. B. Bitts f New Ca i 

l is 8s ed at J | ) it Goxloo 
foot building, which w ! duy ited in six 
months, is to be erected at B neh 
the Toledo Castings Cor iny I} new mn” 


cern is under direction of Vresident TI) G 
Leach, of the Detroit railway supply house 
Leach & Co wl h w manufacture sus 
plies through it 

A building on Canal street, Chicago, occu 


Marshall & 


pied in great part by the Hluschar 


Machinery Company, has been destroyed and 


loss 


an adjoining one damaged by fire Ihe 


and contents is estimated in a 


$100,000, but we 


on building 


press report at have not 


learned definitely at this writing how badly 


the company named suffered 

The Morris 
pany, builder of 
Tenn., is planning a 


Manufacturing Com 


Sherman 
boilers, ete., Chattanooga 


machine shop and ware 


house addition The concern has been in 
operation only since August 15, but is receiv 
ing orders from Canada and Mexico, as wel 
as this country It is doing quite some work 


for the U. S. Leather Company 


The Withington Perfection Spring Lock 
Fence Company has been organized, with a 
capital stock of $100,000. Officers have been 


elected as follows: President, S. S. Withing 


ton, Adrian, Mich vice-president, W W 
Cook, Clayton; secretary W Ii. Shearson 
Adrian, and treasurer, N. B. Hayes, Adrian 
The company will build a factory at Adrian 
in the spring 

The National Loom & Wire Company, of 
Enfield (Conn.?) has filed articles of incor 
poration It has a capital stock of $100,000, 
and it will manufacture looms, machinery and 


patented im 
wire-weaving The 
Greenleaf, Peter Murray 


wire Its will be a 
provement in 


porators are Oscar 5S 


specialty 


looms incor 


and Elihu H. Custer, of Springfield, Mass., and 
John N. Brown, of Holyoke, Mass 

The I S. Steel Corporation which is add 
ing three new furnaces in the Pittsburgh dis 
trict, has in view nine more three it is 
thought, for the Pittsburgh, four for the 


Youngstown and two for the Chicago dis 
tricts. These would bring the pig iron pro 
duction of the company, which is now buying 
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2,000,000 tons a of the merchant fur 
nacemen, about up to its steel-making require 
ments, only the latter lines of work will be 


increasing meantime. 


year 


The Fort Pitt Bridge Works have received 
an order from Hyde Brothers & Co., Pitts- 
burgh, for the construction of a large plant 
near Center Station, on the Buffalo, Roches 
ter & Pittsburgh Railroad. There will be 
twelve single puddling furnaces and four 
double furnaces. Machinery from a_ spike 
plant purchased in Virginia is being re- 
moved to the new plant at Center. In addi- 


tion the works will be supplied with new ma- 


chinery, much, if not all, of which has been 
ordered. 

it is stated that the Westinghouse Electric 
& Manufacturing Company, of Pittsburg has 
decided to open a factory in Ottawa, Ont., for 


the purpose of cutting and otherwise prepar- 


ing mica for use in the electrical business. 
The supply will be procured from the Gatin- 
eau and Kingston district. At the start em- 


ployment will be given to 200 men and girls. 


At present the company gets a large share of 


its mica from India. The new factory may 
focus attention on the enormous Canadian 
supply 

The Capital Manufacturing company, Des 
Moines, la., is about filing articles of incor 


The directors will probably be 
James G Berryhill, Thomas F. Hurley, 
Thomas IF. Cooke, Il. Barna and Ernest W. 
Brown. It is planned to building 
equipped with machinery for the manufacture 
Capital gas light mantle, which 
Mr. Barna in Des Moines for 
Recently Mr. Marna secured a 
from the United States Govern 
contracts already 
thousand man 


poration 


erect a 
of the has 
been made by 
three 
large contract 
The 
on hand for 


years. 


has 
hundred 


ment company 


several 











tles. Frank X. Spitz will represent the com- 
pany in Denver, where he will establish a 
branch factory. 
— — 
Miscell 
iscellaneous Wants. 

tdvertisements will be inserted under this 
head at 25 cents a line, each insertion. Copy 
should be sent to reach us not later than Sat- 
urday morning for the ensuing week’s issue. 
Answers addressed to our care will be for- 


warded 
Grant, Gears. See upper corner, page 56. 
See the Lowe test indicator, page 81. 
Punches & dies. Wal.M.Wks.,Waltham, Mass. 
Caliper eat. free. KE. G. Smith, Columbia, Pa. 
Will buy or pay royalty for good patented 
machine or tool. Box , AMER. MACH. 
Wanted— Improvements in grinding machin 
ery. Address Box 1435, Providence, Kk. 
Who builds the 
machine’ Answer 





most complete 
“Farmer,” care Am. M. 

Light and tine mach'y to order: models and 
elec. work specialty. E. O. Chase, Newark, N. J. 

Working drawings for special 
patent artic.es, ete. Geo. M. 
Monadnock, Cuicago 

Wanted One second-hand lathe, 36 or 40 
In. swing ; state price and condition. Box 329, 
AMERICAN MACHINIST. 

Automatic 


harvesting 


machinery, 
Mayer, M. E., 


machinery designed and con 
structed by the Wellman Sole Cutting Ma 
chine Co., Medford, Mass. 


Practical manufacturing expert, designer of 
special tools, shop systems, ete. Eugene Wil 
son, AMERICAN MACHINIST, 

An experienced engineer will perfect, sim 
plify or improve upon articles of manufacture. 
Address Box 340, AMERICAN MACHINIST. 

Young, active, practical machinist has 
$2,000 to $3,000 to invest, with services, in 
established business; best references given 
and required Write particulars to Box 343, 
AMERICAN MACHINIST 

Wanted Light machine 
machinery to build to 
die and punches; a well-equipped 
power plant and first-class workmen. 
Bantam Mfg. Co., Bantam, Conn. 

Wanted—-Additional capital for the pur 
pose of increasing the output of an estab 
lished automobile manufactory having a num 
ber of perfected vehicles now running on the 
road Box $14, AMERICAN MACHINIST 


work and 
order, special 


special 

tools, 
Water 

The 


AMERICAN MACHINIST 


automobile busi 
bona-fide vehicles running on 
the road; includes well-equipped plant in 
large city, drawings, patterns, patents and 
good will. Box 313, AMERICAN MACHINIST. 

Wanted—A large contract to build medium 
or light automatic machinery; we have the 
plant, the experience, the capital; cam _ cut- 
ting a specialty: we make the best adjust- 
able reamers. Ott. Mergenthaler Company, 
Baltimore, Md. 

Liberal commission to machinery salesmen 
able to handle, as a side line, machines suit 
able for use by railroads, machine shops, 
saw and planing mills and by all manufac 
turers of wood and metal. Address Box 241, 
AMERICAN MACHINIST. 

Purchaser for small manufacturing plant in 
Madison, Wis.; lot, 100x180 feet; machine 
shop, 32x68, two story, with line shaft and 
gasoline power; foundry, 40x54, new modern 
equipment; good location; for sale cheap. 
Hart-Parr Co., Charles City, Lowa. 

Bound volumes AMERICAN Macuinist for 
sale; 10 volumes (11 years), from Vol. 1, No. 
1, to Vol. 11, inclusive; bound in stiff board, 
sheepskin corners and backs; all in A No. 1 
condition: $3 per volume, if sold at once. 
Address Charles Rose, Jr., 486 Park ave., 
Worcester, Mass. 

For Sale—One 250 light dynamo, all com- 
plete ; practically new ; 20 are lamps for same ; 
two 8 ft. single transmission wheels; one 8 ft. 
double transmission wheel; two 5 ft. sing!e 
transmission wheels, Roebling’s make, lined 
with rubber and leather. Utica Pipe Foundry 
Utica, N. Y. 

A chance to introduce specialties and estab- 
lish agencies among the mill supply and hard- 
ware trade throughout the country; we have 
one of our own, are incorporated, and our 
salesmen are constantly visiting the trade; 
bank and business references. Address The 
Chase Company, Lancaster, Pa. 

A first-class foundry with compressed air 
plant, established 10 years, doing all kinds of 
machine casting, desires to combine with 
manufacturer of special machinery for mutual 
advantage; building specially designed for 
this purpose, near completion ; reliable parties 
only need apply. Address Box 330, AM. M 


Wants. 


Situation and Help Advertisements only in 
serted under this head. Rate 25 cents a line 
for each insertion. About six words make a 
tine. No advertisements under two lines ac 
cepted, and no advertisements abbreviated. 
The cash and copy should be sent to reach 
us not later than Saturday morning fo 
the ensuing week’s issue. Answers addressed 
to our care will be forwarded. Applicants 
may specify names to which their replies are 
not to be forwarded; but replies will not be 
returned. If not forwarded they will be de 
stroyed without notice. Original letters of 
recommendation or other papers of value 
should not be enclosed to unknown corres 
pondents. 


Situations Wanted. 


Machine designer, etc., wants position. Ad- 
dress Box 63, AMERICAN MACHINIST. 


Sale—-An established 


having 


For 
ness, 





COs 


Draftsman, mechanical, designer, seeks 
position. Box 333, AMERICAN MACHINIST. 

Mechanical draftsman wishes to change 
position. Box 331, AMERICAN MACHINIST, 

As foreman, by Al, progressive pattern 
maker. Kk. G., care AMERICAN MACHINIST. 
erecting or in 
AM. MACH. 

Practical machinist, of wide experience, 12 
years in charge, desires situation as foreman. 
Address Box 332, AMERICAN MACHINIST. 


Engineer wants 
stalling machinery. 


position, 
Box 327 


Practical draftsman desires position with 
firm requiring designing, ete.; New York or 
vicinity. Box 334, AMERICAN MACHINIST. 





First-class mechanical draftsman (electri 
eal experience) desires position; several 
years’ shop practice. Box $323, Am. Macu 

Superintendent or general foreman of ma 
chine shop, by practical mechanic; 24 years’ 
experience; 12 years in charge; 38 years of 
age. 335, AMERICAN MACHINIST. 


Box 33: 
Manager—-A 





technical graduate, 33 years 
old, with S years’ practical experience’ in 
manufacturing and business management, is 
open for engagement. Box 326, AM. Macu 
Wanted manager or superin 
tendent; am well up in boiler, steam engine 
and foundry practice, cheap production and 
accurate cost system. Address Box 293, A. M. 
Mechanical engineer, expert designer, wishes 
position with large manufacturing concern. to 
design special machinery and introduce labor- 
saving methods. Box 807, AMER. MACHINIST 


Position as 





December 18, 1902. 


Young man, first-class mechanical and civil 
engineer and draftsman, expert in operating 
and designing cement plants, desires position 
with first-class company. Box 842, Am. MACH. 

A man with valuable experience in mill de 
sign and operation, steel, brass and copper, 
will correspond with any concern desiring the 
services of such a man: technical graduate. 
Address Box 337, AMERICAN MACHINIST. 

Wanted—Position by up-to-date foundry 
foreman; have had charge of shop for past 


8 years, on heavy machinery castings, but 
wish to make a change January 1, 1903. Box 


322, AMERICAN MACHINIST. 

A thoroughly competent man of experience 
desires position as superintendent or fore 
man in machine shop: past 2 years as sup’t in 
electrical line. Address “Superintendent,” 
care AMERICAN MACHINIST. 


Position as superintendent, by man, 31 


years old, familiar with medium weight ma 
chine tools, bicycles and automobiles; 
years’ experience; can furnish good refer- 
ences. Box 320, AMERICAN MACHINIST. 


Machinery salesman wants position as rep 
resentative, salesman or erecting man; New 
York or vicinity; 10 years’ experience in de 
signing and installing; 8 years as business 
manager; highest references. Address Box 
324, AMERICAN MACHINIST. 

A good designer, machinist and_ tool 
maker, experienced foreman (foreman at 
present), with very best references from past 
and present employers, wants position Janu 
ary 1, to improve; present salary $1,350; 
age 26. Box $25, AMERICAN MACHINIST. 

Mechanical engineer, college graduate, ex 
perienced designer of gas engines and gas 
power plants, general engineering and modern 
shop management, seeks position as superin 
tendent, chief engineer or head draftsman 
Address Box 341, AMERICAN MACHINIST. 

Position as manager (or assistant man 
ager large concern); thorough experience in 
handling office and manufacturing depart 
ments; expert in accounting, methods of in 


creasing production and obtaining accurate 
detail costs; experienced correspondent with 
legal training; age 32. Box 317, AM. Macu 


A practical superintending engineer, of 
many years’ experience, is open for an en 
gagement; skilled in designing, invention and 


difficult machine construction ; experienced in 
modern shop practice; capable executive in 
the organization and handling of men and 
appliances; highest references given. Address 
Box 321, AMERICAN MACHINIST. 
Help Wanted. 
Wanted—Good chemist for small gray iron 


foundry. Address Box 318, AMER. MACH, 

Wanted—A competent man to take charge 
of our hand screw machine department. Ad 
dress Box 336, AMERICAN MACHINIST. 


Wanted—FVirst-class machinists, in city 
near Philadelphia; steady work and good 
pay. The Reeves Engine Co., Trenton, N. J. 


Liberal commission to machinery salesmen 
to handle, as a side line, the Hartford Bench 
filing machine. Kinsey-Burt Co., 136 Liberty 
st.. New York. 

Wanted—Machinists and draftsmen to send 
postal for free sample tables of lathe gearing 
and valuable formulas and tests. Box 290, 
AMERICAN MACHINIST. 

We want an experienced man on a profiling 
machine ; state experience, references, age and 
salary expected. Address ‘“‘Advance,”’ care 
AMERICAN MACHINIST. 


Machinists—-Send 5 cents in stamps for 


blueprint table of U. S. standard steam, gas 
and water pipe, giving tapping sizes. Address 


Kk. Kk. Meyer, Allegheny, Va. 
Wanted—-General machinists, to work prin 
cipally on general job work; good wages and 
steady employment. Townsend Foundry &«& 
Machine Shop, Albany, N. Y 
Wanted—A bright, young, energetic lathe 
man, to take charge gang of small lathes. Ad 
dress, giving age, references, salary, ‘‘Hender 
son,” care AMERICAN MACHINIST. 
Wanted—Positions for 
and men for such positions. Address 
Brady (late Brady Mfg. Co.), Room J, 
Floor, 220 Broadway, New York. 
Wanted—-Lathe and planer hands for night 
work on heavy machine tool work; good 
wages to good men. Apply to The Pond Ma 
chine Tool Company, Plainfield, N. J. 


experienced men, 
James 


20th 


Wanted—First-class die sinker on drop 
forge work; steady employment to the right 


party: give age, experience and wages ex 
pected. Box 328, AMERICAN MACHINIST. 
Help Wanted.—Western man as machine 


shop foreman in manufactory of agricultural 
machinery; give reference, experience and sal- 
ary expected. 


tox 315, AMER. MACHINIST. 
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Wanted—tTen first-class machinists on | our work, and invite application for posi manufacturing a full line of electrical appar 
small, close work; good wages and steady tions from first-class patternmakers, molders| atus and instruments, requires the services of 
work to competent and reliable men; no | and machinists; we always have vacancies a young man with toolroom and drafting 
trouble. Apply to The Harris Automatic | Address The Westinghouse Machine Company, | room experience, to design special tools, orig 
Press Co., Niles, Ohio. East Pittsburg, l’a inate better methods, set premium rates, et 
Wanted—A first-class draftsman, who has Wanted— Foreman; responsible and experi state experience, references and salary ex 
had thorough practical experience in design- | enced man to produce light interchangeable | pected. Address Box 519, AMER. MACHINIST 
ing air-pressure machinery ; give proof experi work; shop is equipped with new and highest Wanted Machinists toolmakers. drafts 
ence and salary required. Address “Pressure,” | grade tools; just starting to manufacture;|} men do you want to in rease vour salary 
care AMERICAN MACHINIST. good chance for right man. Address Box 291, They all say that Saunders’ enlarged edition 
Swedish-Americans wanted: several first AMERICAN MACHINIS1 “Hand Book Practical Mechanics” exactly fills 
class locomotive erectors and locomotive boil Wanted—-Foreman for manufacturing de the bill for valuable shop kinks, rules, ete., 
ermakers; apply, stating age, experience and partment; expert in the making of light in-| figured out by simple arithmetic and draw 
wages expected. Address Vagn-och Maskin terchangeable parts; excellent opening for) ings: also most complete reference tables in 
fabriks-Aktiebolaget, Falun, Sweden. right man; state fully experience, age and)| existence, many taken from note books of 
A man wanted who thoroughly understands compensation wanted Address Comptograph best mechanics in the country Pocket size 
hardening and annealing; state qualifications Company, 146 Blackhawk st., Chicago. Price, post paid, only $1, cloth ; $1.25 leather 
for other machine shop work, also mentioning Wanted—Detail draftsman on medium, 4sents wanted. Book sells itself. Big money 
age, experience, references and salary. Address | heavy machine tool work; only sober, indus-| ©: H. Saunders, 216 Purchase st., Boston 
“Annealing,” care AMERICAN MACHINIST. trious man of family who is looking for per Mass 
Wanted—At once, a first-class draftsman: manent position need apply State past ex Wanted—-Young man to take charge of 
one accustomed to a general run of machine | Perience, with whom and salary expected; lo-| foundry, as superintendent, near Troy, N. Y 
work and capable of doing his own thinking | C®tion in Middie West Address Box 338,) one having been assistant in a large, up-to 
and designing; a good position to the right | AMERICAN MAcHINIS1 date shop and desiring to better himself, pre 
man. Address Box 247, AMER. MACHINIST. James Brady, member American Society ferred ; foundry runs steady, employs about 30 
Wanted—Experienced designer and drafts- Mechanical Engineers, former owner of Brady er ee ety mac hine work Ro porn 
man who thoroughly understands compound Mfg. Co., consulting engineer and appraiser, nee no Mave expe rie nee mixing or melting 
aaa age sai ‘ : yarticular attention given to economy iron, but must be able to handle men smoothly 
engines; permanent employment for com- | Particu g Bomy | and Grmiy: one having experience on molding 
petent man; state age, experience and salary | Manufacture, can furnish good men for heads | SUC tit: vrred. arate in vour own hand 
wanted. “Manufacturer,” Drawer 974, Buf- | of departments in the metal-working industry. | ™#chines preferred ; state, In your own han¢ 
fatlo. N.Y. Room J, 20th floor, 220 Broadway, New York.| Writing, age. where have been employed and 
’ { how long, salary expected, married or single 
We are constantly increasing the scope of A large factory, located in the Middle West,! and full particulars. Address Box 0, Am. M 
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a o., Chas. A., NeW! Rement, Miles & Co. N. Y. City. Cleveland, O. | Clayton Air Compressor Works, 
Sh te "Belting Co. St. Loul Betts Mach. Wilmington, Del. ho Blond Mach. Tool Co., R. ».,| New York. 
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Bending Machines, Power Detrick & Harvey Mach. Co., Bal- Pawtucket, R. I. Gray-Blaisdell Co., Bradford, Pa 
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Bethlehem Foundry & Mach. Co., timore, Md. Pratt & Whitney Co., Hartford | Ingersoll-Sergeant Drill Co., New 
So. Bethlehem, Pa. Fosdick Mach. Tool Co., Cincin- Conn. | _ York. 
Cincinnati Punch & Shear Co., nati, O. Reed Co., F. E., Worcester, Mass. | Jacobson Mach. Mfg. Co., War 
Cincinnati, O. Franklin Mach. Wks., Phila., Pa. Warner & Swasey Co., Cleveland ren, Pa. 
National Mchry. Co., Tiffin, O. McCabe, J. J., New York. Ohio. Knell Air Brake Mfg. Co., Battle 
Reade Mchry. Co., Cleveland, O. Newton Mach. Tool Wks., Phila-| Windsor Mach. Co., Windsor, Vt. Creek, Mich. 
> » ’ —— 
delphia, Pa. Chucks, Drill Rand Drill Co., New York. 


Bending Machines, Hydraulic 


Bement, Miles & Co., New York. 
Watson-Stillman Co., New York. 


Bending Machinery, Plate 


Hilles & Jones Co., Wilmington, 
Del. 

Perkins Mach. Co., So. Boston, 
Mass. 


Wickes Bros., New York. 


Blocks and Tackles 
Hoists, Hand 


See 





New York. 
New York. 


Niles Tool Works Co., 

Pond Mach. Tool Co., 

Pratt & Whitney Co., 
Conn. 


Hartford, | 


Prentiss Tool & Supply Co., New | 


ror 
Warner & Swasey Co., 
Ohio. 


Cleveland, 


Bucket, Elevator 
Clark Co., 
Bulldozers 
National Mchry. 


W. J., Salem, 0. 


Co., Tiffin, O. 


Almond, T. R., 
Brown & Co., I 


Brooklyn, N. Y. 
H., New Haven 


_ Conn. 
Cleveland Twist Drill Co., Cleve 


land, O. 
| Cushman Chuck Co., Hartford, Ct 
Goodell-Pratt Co., Greenfield 
Mass. 
The E. Horton & Sons Co., Wind 


sor Locks, Conn. 


Morse Twist Drill & Mch. Co., 
New Bedford, Mass. 
Pratt Chuck Co., Frankfort, N. Y 





Consulting Engineer 

Thompson, Hugh L.., 
Conn. 

Coping Machines 

Long & Allstatter Co., 
Ohio. 

Correspondence Schools 

See Schools, Correspondence. 


Waterbury 


Hamilton 


Cost Keeping System 


Derby Desk New York 


Co., 








oak. 
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Countershafts 

Builders’ Iron Fdry., Provi., R. I 

—, — Whitney Co., Hartford, 
Co 

Sesees "Pulley Co., Columbus, Ind 

Smith Single Belt Reversing 
Countershaft Co, Melrose, 


Mass. 
Wilmarth & Morman Co., Grand 
Rapids, Mich. 


Counting andjPrinting Wheels 
Franklin Mfg. Co., Syracuse, N. Y. 


Coupler, Hose 
Clark Co., W. J., Salem, O. 


Couplings, Shaft 


Caldwell & Son Co., H. W., Chi- 
eago, Ill. 

Cresson Co., Geo. V., Philadel., Pa. 

Davis Mac h. Co., W. P., Roches- 
ter, N. YX. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

Stuart, R. J.. New Hamburg. N. Y. 

Vandegrift Coupling Co., Evans- 
ville, Ind. 


Cranes 

Brown Holsting Mach. Co., N. Y. 
cw . 

Chicago Pneumatic ‘Tool Co., Chi- 
cago, 


Cc se c rane & Car Co., Cleve- 
land, 

Curtis & Co. Mfg. Co., St. Louis, 
Mo. 

Franklin Portable Crane & Hoist 
Co., Franklin, Pa. 

Maris Bros., Philadelphia, Pa. 

Niles-Bement-Pond Co., New York. 

Northern Engineering Works, De- 
troit, Mich. 

Pawling & Harnischfeger, Milwau- 
kee, Wis. 

Sellers & Co., Wm., Philadel., Pa. 

Whiting Foundry Equipment Co., 
Harvey, Ill 

Crucibles 

Dixon eugene Co., Jos., Jersey 
City, N. J. 

Cupolas, end Ladies, Foundry 

Northern Engr. Works, Detroit, 
Mich. 

Obermayer Co., S., Cincinnati, O. 

Whiting Foundry Equip. Co., Har- 
vey, I 

Cutters, Milling 

Becker-Brainard Milling Mach. 
Co., Hyde Park, Mass. 

Brown & we Mfg. Co., Provi- 
dence, R. 

Cleveland Twist Drill Co., Cleve- 
land, O. 

Gay & Ward, Athol, Mass. 

Ingersoll Milling Mach. Co., Rock- 
or 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Rogers, John M., Boat, Gage & 
Drill Works, Gloucester City, 


N. J. 

Standard Too! Co., Cleveland, O. 

Cutting-off “lachines 

Bement, Miles & Co., New York. 

Brown & Sharpe Mfg. Co., Provl- 
dence, R. I. 

Davis Mach. Co., W. P., Roches 
ter, N. Y. 

Franklin Mach. Wks., Phila., Pa. 

Hurlbut-Rogers Mach. Co., South 
Sudbury, Mass. 

Newton Mach. Tool Wks., Phila- 
delphia, Pa. 

Niles Tool Works C o., New York. 

Pond Mach. Tool Co., New York. 

Cutting off Tools 

Armstrong Bros. Tool Co., Chi- 


cago, Ill. 

Pratt & Whitney Co., Hartford, 
Conn. 

Diamond Tools 

Dickinson, Thos. L., New York. 

Dies, Sheet Metal 

Bliss Co., E. W., Brooklyn, N. Y. 

Perkins Mach. Co., So. Boston, 
Mass. 

Dies, Threading, Opening 

Errington, F. A., New York. 

— Drill Co., New Haven, 
‘onn 

a a Lamson Mch. Co., Spring- 
el 

Modern Tool Co., Erie, Pa. 

Pratt & Whitney Co., Hartford, 
Conn. 

Dowel Pins 

Winkley Co., Hartford, Conn. 

Drawing Boards and Tables 

Rich, J. & G., Philadelphia, Pa. 





Drawing Instruments 

Alteneder & Son, Theo., Vhila., 
Pa. 

Keuffel & Esser Co., New York. 

Drilling Machines, Bench 

Barnes Co., W. F. & John, Rock 
ford 


I 
Pratt '& Whitney Co., Hartford, 
Conn. 


Drilling Machines, Boiler 

Aurora Tool Wks., Aurora, Ind 

Baush Mch. Tool Co., Springfield 
Mass. 

Bickford Drill & Tool Co., Cin 
cinnati, O. 

Bement, Miles & Co., New York. 

Dallett & Co., Thos. H., Phila., Pa. 

Niles Tool Works Co., New York. 

Pond Mach. Too! Co., New York. 

Prentice Bros. Co., Worcester 
Mass. 


Drilling Machines, Multiple Spindle 

Baker Bros., Toledo, O. 

Barnes Co., B. F., Rockford, III. 

Barnes Co., W. F. & John, Rock- 
ford, Ill. 

Baush Mch. Tool Co., Springfield 
Mass. 

Bement, Miles & Co., New York. 

Bickford Drill & Tool Co., Cincin- 
nati, O. 

Dallett & Co., Thos. H., Phila., Pa. 

Garvin Mach. Co., New York. 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

McCabe, J. J., New York. 

Marshall & Huschart Mchry. Co., 
Chicago, Ill. 

Newton Machine Tool Works, 
Philadelphia, Pa. 

Niles Tool Works Co., New York. 

Prentice Bros. Co., Worcester, 
Mass. 

Prentiss Tool & Supply Co., New 
York. 


Drilling Machines, Pneumatic 

Chicago Pneumatic Tool Co., Chi- 
cago, , 

Cleveland Pneu. Tool Co., Cleve- 
land, Ohio. 

Phila. Pneumatic Tool Co., Phila- 
delphia, Pa. 

Q & C Co., Chicago, Il. 

Standard "Ry. Equip. Co., St. 
Louis, Mo. 


Drilling Machines, Portable ta 
Dallett & Co., Thos. H., Phila., Pa. 


Drilling Machines, Radial 

American Tool Wks. Co., Cin., O 

Baush Mch. Tool Co., Springfield, 
Mass. 

Bement, Miles & Co., New York. 

Bickford Drill & Tool Co., Cin- 
cinnati, Ohio. 

Cleveland Punch & Shear Works 
Co., Cleveland, O. 

Dreses Mach. Tool Co., Cincin., O. 

Fosdick Mach. Tool Co., Cincin., O. 

Gang Co., Wm. E., Cincinnati, O. 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Hill, Clarke & Co., Boston, Mass. 

McCabe, J. J., New York. 

Marshall & Huschart Mchry. Co., 
Chicago, Ill. 

Mueller Mach. Tool Co., Cincin., O. 

Niles Tool Works Co., New York. 

Pond Mach. Tool Co., New York. 

Prentice Bros. Co., Worcester, 
Mass. 

Prentiss Tool & Supply Co., New 
York. 

Reade Mchry. Co., Cleveland, O. 


Drilling Machines, Turret 


Niles Tool Works Co., New York. 
Quint, A. D., Hartford, Conn. 


Drilling Machines, Upright 

American Tool Wks. Co., Cin., O. 

Aurora Tool Wks., Aurora, Ind. 

Baker Bros., Toledo, O. 

Barnes Co., B. F., Rockford, III. 

Barnes Co., W. F. & John, Rock- 
ford, Ill. 

Bement, Miles & Co.. New York. 

Blaisdell & Co., P., Worcester, 
Mass. 

Cincinnati Mach. Too! Co., Cin., O. 

Davis Mach. Co., W. P., Roches- 
or, Bm. F. 

Fosdick Mach. Tool Co., Cincin 
nati, O. 

Gould & Eberhardt, Newark, N. J. 

Harrington & Son Co., Edwin, 
Philadelphia, Pa. 

Hill, Clarke & Co., Boston, Mass. 

Hoefer Mfg. Co., Freeport, III. 

Le Blond Mach. Tool Co., R. K., 
Cincinnati, O. 

McCabe, J. J., New York. 
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Drilling Machines, Upright— Cont'd 


Marshall & Huschart Mehry. Co., 


Chicago, Ill. 
Niles Tool Works Co., New York. 


New Haven Mfg. Co., New Haven, 


Conn. 
Pratt & Whitney Co., Hartford, 


Conn. 


Prentice Bros. Co., Worcester, 


Mass. 

Prentiss Tool & Supply Co., New 
York. 

Sibley & Ware, South Bend, Ind. 

Washburn Shops, Worcester, 
Mass. 


Drills, Center 


Pratt & Whitney Co., Hartford, 


Conn. 


Slocomb & Co., J. T., Providence, 
R. 1. 


Drills, Rail 

Bement, Miles & Co., New York. 
Niles Tool Works Co., New York. 
Drills, Ratchet 

Parker Co., Chas. Meriden, Ct. 


Pratt & Whitney Co., Hartford, 


Conn. 


Dynamos 


Akron Elec. Mfg. Co., Akron, O. 
C & C Electric Co., New York. 


Crocker-Wheeler Electric Co., Am- 


pere, 


Eck Dynamo « Motor Co., Belle- 
N. J. 


ville, 
General Elec. Co., New York. 
Jantz & Leist Elec. Co., Cincin., O 
Mechanical Appliance Co., Mil 
waukee, Wis. 


Northern Elec. Mfg. Co., Madison, 


is. 
Robbins & Myers Co., Springfield, 


Ohio. 
Roth Bros. Co., Chicago, Ill 
Sprague Elec. Co., New York 
Triumph Elec. Co., Cincinnati, O. 


Western Electric Co., Chicago, Ll. 
Westinghouse Electric & Mfg. Co., 


Pittsburgh, Pa. 


Electrical Supplies 

Akron Elec. Mfg. Co., Akron, O. 

General Elec. Co., New York. 

Triumph Electric Co., Cincin., O. 

Western Electric Co., Chicago, Ill 

Westinghouse Elec. & Mfg. Co. 
Pittsburgh, Pa 


Elevators 


Albro-Clem Elevator Co., Phila 
delphia, Pa. 


Curtis & Co. Mfg. Co., St. Louis, 


om _-of Williams & Co., Phila., Pa 
Emery Wheels 

See Grinding Wheels. 

Enclosures, Tool-room 

Merritt & Co., Philadelphia, Pa. 


Engines, Gas and Gasoline 


Backus Water Motor Co., Newark, 
N. J 


Columbus Mach. Co., Columbus, O 

Cooper Mach. Co., Saltsburg, Va. 

Elyria Engine Co., Elyria, O 

Foos Gas Eng. Co., eens, 

Mietz, August, New Yo 

National Engine Co., "Rockford 
Ill. 

New England Gas Engine Co. 
Boston, Mass. 

New Era Iron Wks., Dayton, O. 

Olds Motor Wks., Lansing, Mich. 

Patterson, Gottfried & Hunter 
Ltd., New York. 

Springfield Gas Eng. Co., Spring 
field, O. 

Stover Engine Works, Freeport 
I 


Struthers-Wells Co., Warren, Pa. 


Engines, Steam 

Buffalo Forge Co., Buffalo , N. Y 
Frick Co., Waynesboro, Pa. 
Rand Drill Co., New York. 
Struthers-Wells Co., Warren, Pa 


Exhaust Fans 
Buffalo Forge Co., Buffalo, N. Y 


Exhaust Heads 
Burt Mfg. Co., Akron, O 


Pans, Electric 

General Electric Co., New York. 

Northern Elec. Mfg. Co., Madison 
Wis. 

Sprague Elec. Co., New York. 

Western Electric Co., Chicago, Ill 

Westinghouse Elec. & Mfg. Co. 
Pittsburgh, Pa. 
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Files, Letter 
Derby Desk Co., New York 


Piles and Rasps 

Barnett Co., G. & H., Vhila., Pa 

Etna Mfg. Co., New York. 

Hammacher, Schlemmer & Co 
New York. 

Nicholson File Co., Provi.. R. 1 

Troy Vile Works, Troy, N. Y 

Filing Machines 

Cochrane-Bly Mach. Co., Roches 
ter, | # 

Fillers, Oil Can 

turt Mfg. Co., Akron, O 


Filters, Oil 
Burt Mfg. Co., Akron, © 


Pittings, Steam 

Crane Co., Chicago, Il 

Crosby Steam Gage & Valve Co 
Boston, Mass. 

Jenkins Bros., New York. 

Lunkenheimer Co., Cincinnati, O 

Walworth Mfg. Co., Boston, Mass 


Flexible Shafts 

Chicago Flexible Shaft Co., Chi 
cago, Ill 

Forges 

Buffalo Forge Co., Buffalo, N. Y. 


Forgings, Drop 

Billings & Spencer Co., Hartford 
Conn 

Wyman & Gordon, 
Mass 


Worcester, 


Forgings, Hydraulic 


Wyman & Gordon, Worcester, 


Mass. 

Forgings, Steel 

Westmoreland Steel Co., Pitts 
burgh, Ta 

Wyman & Gordon, Worcester 


Mass. 


Poundry Furnishings 

Obermayer Co., 8., Cincinnati, ¢ 

Whiting Foundry Equip. Co., Har 
vey, Ill. 


Purnaces, Coal, Gas and Oil 

Am. Gas Furnace Co., N. Y. City. 

Buffalo Forge Co., Buffalo, N. Y. 

Chicago Flexible Shaft Co., Chi 
eago, Ill 

Jacobson Mach. Mfg. Co., War 
ren, Pa. 


Furniture, Machine Shop 


New Britain Mach. Co., New Brit 
ain, Conn. 


Gages, Recording 
Bristol Co., Waterbury, Conn 


Gages, Standard 

Brown & Sharpe Mfg. Co., Provi 
dence, R. I. 

Rogers, John M., Boat, Gage & 
Drill Works, Gloucester City, 


Sawyer Tool Mfg. Co., Fitchburg, 
Mass. 

Slocomb & Co., J. T., Prov., R. 1. 

Starrett Co., L. S., Athol, Mass 


Gages, Steam 
Crosby Steam Gage & Valve Co., 
Boston, Mass 


Gas Furnaces 
Am. Gas Furnace Co., N. Y. City 


Gear Cutting Machinery 

Becker-Brainard Miliing Mach 
Co., Hyde Park, Mass. 

Bickford Drill & Tool Co., Cin., O 
trown & Sharpe Mfg. Co., lrovi 
dence, R. I. 

Fellows Gear Shaper Co., Spring 
field, Vt. 

Gleason Tool Co., Rochester, N. Y 

Gould & Eberhardt, Newark, N. J. 

Harrington & Son Co., Edwin, 
Philadelphia, Pa. 

Newton Mch. Tool Wks., Phil., Pa. 

Niles Tool Works Co., New York 

Whiton Machine Co., D. E., New 
London, Conn. 


Gears, Molded 

Caldwell & Son Co., H. W., Chi 
cago, Ill. 

Franklin Mfg. Co., Syracuse, N. Y 

Greenwald Co., Ll. & E., Cincin., O. 

Poole & Son Co., Robt., Baltimore, 
Md. 
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Gears, Cut : Grinding Machines—Continued Hoisting and Conveying Machinery | Lathes— Continued 
Bilgram, Hugo, Philadelphia, Pa. | Gorton Mach. Co., Geo., Racine, Brown Hoisting Mchry. Co., New | New Haven Mfg. Co., New Haven, 
Boston Gear Wks., Boston, Mass. Wis. Yo Pr Conn 
Brown & we Mfg. Co., Provi- | Greenfield Mach. Co., Greenfield, Caldwell & Son Co., H. W., Chi- | Niles Tool Works Co., New York. 

dence, R. . Mass. cago, Ill. | Pond Mach. Tool Co., New York. 
Cleveland Gear Wks., Cleveland, Oo Hill, Clarke & Co., Boston, Mass. Eastern Mchry. Co., New Haven, | Pratt & Whitney Co., Hartford, 
Fawceus Mach. Co., Pittsburgh, Pa. Iroquois Mach. Co., Prov., Conn. | Conn. 

Fellows Gear Shaper Co., Spring- | Landis Tool Co., W aynesboro, Pa. | Hunt Co., C. W., West New Brigh- | Prentice Bros. Co., Worcester, 
field, Vt. Marshall & Huschart Mchry. Co. ton, N. Y. | Mass. 

Ganschow, Wm., Chicago, Ill. Chicago, Ill. Link Belt Engineering Co., Phila- | Prentiss Tool & Supply Co., New 

Gleason ool Lo., Rochester, N. Y. Northampton Emery Wheel Co., delphia, Pa. York. 

Soant G rag pt soste _ fata ao [ae M Mad Niles-Bement-Pond Co., New York. | Reed Co., F. E., Worcester, Mass. 
trant Gear Works oston, 3 Northern Elec. Mfg. Co., Madi- Schumacher & Boye, Ci ati 

Harrington, Son & Co., Edwin, son, Wis. . Hoists, Electric a or & Boye, Cincinnati, 

Philadelphia, Pa. — Norton Emery Wheel Co., Worces- | C & C Electric Co., New York. Sebastian Lathe Co., Cincin., O. 
Horsburgh & Scott, ¢ leveland, O. ter, Mass. Hunt Co., C. W., West New Brigh- | Seneca Falls Mfg. Co., Seneca 
Knell Air Brake Mfg. Co., Battle | prentiss Tool & Supply Co., New ton, N. Y. | Falls, N. Y. 

Creek, Mich. ; , a York. : Northern Engineering Works, De- pard Lathe Co., Cincinnati, O. 
New Process Raw Hide Co., Syra | Ransom Mfg. Co., Oshkosh, Wis. troit, Mich. Tanite Co., Stroudsburg, Pa. 
_cuse, N. Y. , , y | Safety Emery Wheel Co., Spring- | Pawling & MHarnischfeger, Mil- Mich. 

N. Y. Gear Works, Brooklyn, N. Y. field, Ohio. , waukee, Wis. Washburn Shops, Worcester. 
Nuttall Co., R. D., Pittsburgh, Pa. | vitrified Wheel Co., Westfield, | Sprague Electric Co., New York. Mass. 
Philadelphia Gear Works, Vhila- Mass. Rote Mnes 

delphia, Pa é; ,, | Tanite Co., Stroudsburg, Pa. Hoists, Hand 2 ; 

Simonds Mfg. Co., Pittsburgh, Pa. | Washburn Shops, Worcester, | Harrington, Son & Co., Edwin, a ros. Tool Co., Chi 
Mass. Philadelphia, Pa. cago, F 

Gears, Rawhide . Webster & Perks Tool Co., Spring- | Yale & Towne Mfg. Co., New | Besly & Co., Chas. H., Chicago, 

Chicago Raw Hide Co., Chicago, field, O. York. Ill. 

Ill. Wilmarth & Morman Co., Grand Hill Tool Co., Anderson, Ind. 
Faweus Mch. Co., Pittsburgh, Pa. Rapids, Mich. . Hoists, Pneumatic Le Count, Wm. G., So. Norwalk, 
New Process Raw Hide Co., Syra- Chicago Pneumatic Too! Co., Chi- Conn. 

cuse, N. Y. . Grinding Wheels cago, Pratt & Whitney Co., Hartford, 
Nuttall Co., R. D., Pittsburgh, Pa. | aprasive Material Co., Phila., Pa. | Cleveland Pneumatic ‘Tool Co., Conn. 

Builders’ Iron Foundry, Provi- Cleveland, O. Lathes, Automatic Screw-Threadin 
Gears, Worm . dence, R. I. Curtis & Co. Mfg. Co., St. Louis, Auteinent Machine (C Brid . 
Albro-Clem Elevator Co., Philadel- Carborundum Co., Niagara Falls Mo. ae - achine 0., ridge 
phia, Pa. N. Y. Knell Air Brake Mfg. Co., Battle ane 
Fawcus Mach. Co., Pittsburgh, Pa. Diamond Mach. Co., Provi., R. I. Creek, Mich. Lathes, Bench 
Morse, Williams & Co., Phila., Pa. | trampden Cor. Wheel Co., Bright- | Northern Engineering Wks., De- | Faneuil ‘Watch Tool Co., Boston, 
Nuttall Co., R. D., Pittsburgh, Pa. | wood, Mass. troit, Mich. Mass. 
Simonds Mfg. Co., Pittsburgh, Pa./ Northampton Emery Wheel Co., | Rand Drill Co., New York. Waltham Watch Tool Co., Spring- 
Leeds, Mass. * field, Mass. 
Graphite Norton Emery Wheel Co., Worces- ne cats ; : ee Lathes, Wood 
Dixon Crucible Co., Jos., Jersey ter, Mass. Derby Desk Co., New York. — - : - 
Chee, BF. a Safety Emery Wheel Co., Spring- | Indicators, Speed American Machinery Co., Grand 
Lubriphite Co., Jersey City, N. J field, O. Starrett Co., L. S., Athol, Mass. Rapids, Mich. 
Obermayer Co., 8., Cincinnati, O. | Tanite Co., Stroudsburg, Pa. Letters, Pattern 
Vitrified Wheel Co., Westfield, | imdicators, Steam Butler, A. G., N. Y. City 
Grinders, Center Mass. Crosby Steam Gage & Valve Co., ee 
Heald & Son, L. 8., Barre, Mass. G@stadetencs Boston, Mass. Levels 
Starrett Co., L. S., Athol, Mass. 


Grinders, Cock 


Windsor Mach. Windsor, Vt 


Co., 


Grinders, Disc 


no & Co., Chas. H., Chicago, 
Ill 

Gorton Mach. Co., Geo., Racine, 
Wis. 

Iroquois Mach. Co., Provi., R. I. 

Ransom Mfg. Co., Oshkosh, Wis. 


Grinders, Drill 


Gorton Mach. Co., Geo., Racine, 
jis. 

Heald & Son, L. S., Barre, Mass. 

Standard Tool Co., Cleveland, O 

Washburn Shops, Worcester, 
Mass. 

Wilmarth & Morman Co., Grand 
Rapids, Mich. 

Grinders, Cutter 

Adams Co., Dubuque, Iowa. 

Automatic Mach. Co., Greenfield, 


Mass. 

Secker-Brainard Milling Mach. 
Co., Hyde Park, Mass. 
Brown & Sharpe Mfg. Co., 

dence, R. I. 
Cincinnati Milling Mach. Co., Cin 
cinnati, O. 
Garvin Machine Co., 
Norton Emery Wheel Co., 
ter, Mass. 
Pratt & Whitney Hartford 
Conn. 
Rivett-Dock Co., 
Grinders, Tool 
Barnes Co., B. F., 
Barnes Co., W. F. 
ford, Ill. 


Provi 


New York. 
Worces 


Co., 
Boston, Mass. 


Ill. 
Rock- 


Rockford, 
& John, 


Brown & Sharpe Mfg. Co., Provi 
dence, R. 1. 
Diamond Mach. Co., Provi., R. I. 


Co., Madison, Wis. 
Co., Brovi., RB. I. 
Waynesboro, Pa. 


Gisbolt Mach. 
Iroquois Mach. 
Landis Tool Co., 


Modern Tool Co., Erie, Pa. 

Northampton Emery Wheel Co., 
Leeds, Mass. 

Ransom Mfg. Co., Oshkosh, Wis. 


Safety Emery Wheel Co., Spring 
field, O. 
Whitney Mfg. Co., 


Grinding Machines 


Hartford, Ct 


Brown & Sharpe Mfg. Co., Provi- 
dence, I 
Builders’ Foundry, Provi- 


Iron 

dence, R. I. 

Diamond Mach. Co., 

Falkenau-Sinclair Co., 

Frasse Co., New York. 

Goodell-Pratt Co., 
Mass. 


Prov., R. I. 
Phila., Pa. 


Greenfield, 





Lombard & Co., Boston, Mass. 
Gun Barrel Machinery 

Bement, Miles & Co., New York. 
Diamond Mach. Co., Provi., R. LI. 
Niles Tool Works Co., New York. 
Pond Mach. Tool Co., New York. 
Reed Co., F. E., Worcester, Mass. 


Hack Saw Blades and Frames 


Goodell-Pratt Ce., Greenfield, 
Mass. 

Hammacher, Schlemmer & Co., 
New York. 

Millers Falls Co., New York. 

Starrett Co., L. S., Athol, Mass. 


West Haven Mfg. Co., New Haven, 
Conn. 
Hack Saws, Power 


Frasse Co., New York. 


Hoefer Mfg. Co., Freeport, Il. 
Millers Falls Co., New York. 
West Haven Mfg. Co., New Haven, 


Conn. 
Hammers, Drop 
Kement, Miles & Co.. 
Billings & Spencer Co., 
Conn. 
Bliss Co., BE. W., Brooklyn, N. Y. 
Iroquois Machine Co., Providence, 
R. I 


New York. 
Hartford. 


Mossberg & Granville Mfg. Co., 
Providence, R. I. 

Perkins Mach. Co., Boston, Mass. 

Hammers, Pneumatic 


Chicago Pneumatic Tool Co., 
cago, 


Chi 


Cleveland Pneumatic Tool Co. 
Cleveland, O. 

Dallett & Co., Thos. H., Phila., Pa 

Phila. Pneu. Tool Co., Philadel. 
phia, Pa. 

Q. & C. Co., Chicago, Ill. 

Standard Ry. Equip. Co., St. 


Louis, Mo. 


Hammers, Power 


Scranton & Co., 
Conn. 


Hammers, Steam 
Bement, Miles & Co., 


The, New Haven, 


New York. 


Bethlehem Fdry. & Mach. Co., So. 
Bethlehem, Pa. 

Chambersburg Engr. Co., Cham- 
bersburg, Pa. 

Cleveland Punch & Shear Wks. 
Co., Cleveland, O. 


Pittsburg Shear Knife & Mach. 
Co., Pittsburg, Pa. 

Heating Machines, Automatic 

Am. Gas Furnace Co., New York. 


Heating and Ventilating Apparatus 
Buffalo Forge Co 


.. Buffalo, N. Y. 





Injectors 


Lunkenheimer Co., Cincinnati, O. 

Sellers & Co., Wm., Phila., Pa. 

Inspection and Tests 

Hunt Co., Robt. W., Chicago, III. 

Instruction Schools 

See Schools, Correspondence. 

Jacks, Hydraulic 

Bethlehem Fdry. & Mch. Co., So. 
Bethlehem, Pa. 

Watson-Stillman Co., New York. 


Key Seaters 


Baker Bros., 
Bement, Miles & Co., 


Toledo O. 
New York. 


Chattanooga sachry Co., Chatta- 
nooga, Tenn. 

Davis Mach. Co., W. P., Roches- 
ter, N. 

Mitts & Merrill, Saginaw, Mich. 

Keys, Machine 

Standard Gauge Steel Co., Beaver 


Falls, Pa. 


Whitney Mfg. Co., Hartford, Ct. 

Lamps, Arc 

General Electric Co., N. Y. City. 

Western Electric Co., Chicago, IIl. 

Westinghouse Elec. & Mfg. Co., 
Pittsburgh, Pa. 

Lathes 

American Tool Wks. Co., Cin., O 

Auto. Mach. Co., Bridgeport, Ct. 

Automatic Mach. Co., Greenfield. 
Mass. 

Barker & Co., Wm., Cincinnati, O. 

Barnes Co., B. F., Rockford, Il. 

Barnes Co., W. F. & John, Rock 
ford, Ill. 

Bement, Miles & Co., New York. 


Blaisdell & 
Mass. 
Bradford Mach. 
Bullard Mach. 
port, Conn. 
Davis Mach. Co., W. P., 

oor, XR. F. 
Diamond Machine Co., Prov., R. I 
Fay & Scott, Dexter, Me. 

Flather & Uo., Nashua, N. H. 
Frasse Co., New York. 

Garvin Mach. Co., New York. 
Greaves, Klusman & Co., Cin., O. 
Harrington, Son & Co., Edwin, 


Ce.. >. 


Worcester, 


Tool Co., 
Tool Co., 


Cin., O. 
Bridge- 


Roches- 


Philadelphia, Pa. 
Hendey Mach. Co., Torrington, Ct. 
Hill, Clarke & Co., Boston, Mass. 
Le Blond Mach. Tool Co., R. K., 
Cincinnati, O. 
Lodge & Shipley Mch. Too! Co. 


Cincinnati, O. 
McCabe, J. J., New York. 
Marshall & Huschart Mchry Co. 
Chicago, Ill. 





Lockers, Clothes 
Merritt & Co., Philadelphia, Pa. 
Narragansett Mach. Co., Provi 
dence, R. I. 
Locomotives, Shop 
Hunt Co., C. W., West New Brigh 
x. 


ton, N. 
Lubricants 
Besly & Co., Chas. H., Chicago, I?). 
Dixcn Crucible Co., Jos., Jersey 
City, N. J. 
Lubriphite Co., Jersey City, N. J 
Lubricators 
Besly & Co., Chas. , Chicago, III. 
Bowen Mfg. Co., ation _— a 
Crane Co., Chicago, II. 


Lubriphite Co., Jersey City, N. J. 
Lunkenheimer Co., Cincinnati, O. 


Lumber, Patternmakers’ 


Johnson Lumber Co., Milwaukee, 
Wis. 

Machinery Builders, Special 

Abendroth & Root Mfg. Co., New 
burgh, N. 

American Fdry. & Mach. Co., 
Hanover, Pa. 


Atlas Foundry & Mch. Co., Belle 
ville, N. J. 


Blanchard Mach. Co., The, Bos- 
ton, Mass. 

Fawcus Mch. Co., Pittsburgh, Pa. 

Knell Air Brake Mfg. Co., Battle 
Creek, Mich. 

Pratt & Whitney Co., Hartford, 


Conn. 
Simonds Mfg. Co., 
Machine Screws 


Atlantic Mach. 
Mass. 

Worcester Mach. 
cester, Mass. 


Machinists’ Small Tools 
Besly & Co., Chas. H., Chicago, III. 


Pittsburgh, Pa. 


Screw Co., Boston, 


Screw Co., Wor- 


Billings & Spencer Co., Hartford, 
Conn. 

Brown & aw Mfg. Co., Provi- 
dence, R. 

Cleveland Twist Drill Co., Cleve- 
land, O. 

Hammacher, Schlemmer & (Co., 
New York. 

Lowe, H. A., Waltham, Mass. 

McCrosky & Huber, Cincinnati, O. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

Sawyer Tool Mfg. Co., Fitchburg, 
Mass. 

Slocomb & Co., J. T., Provi., R. I. 

Starrett Co., L. S., Athol, Mass. 
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Mandrels, Expanding 


Nicholson & Son, W. 
barre, Pa. 


Mandrels, Solid 

Cleveland Twist Drill Co., Cleve- 
land, O. 

Morse Twist Drill & Mach. Co. 
New Bedford, Mass. 

Rogers, John M., Boat, Gage & 
-? Works, Gloucester City, 


H., Wilkes- 


N. 
no Tool Co., 
Measuring Machines 


Cleveland, O. 


Rogers, John M., Boat, Gage & 
Drill Works, Gloucester City, 
N. J. 

Micrometer Calipers 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Sawyer Tool Mfg. Co., Fitchburg, 
Mass. 


Slocomb & Co., J. T., Providence, 
 & 


Starrett Co., L. S., Athol, Mass. 


Milling Attachments 

The Adams Co., Dubuque, Iowa. 

Becker-Brainard Milling Mach. 
Co., Hyde Park, Mass. 

Brown & | a ae Mfg. Co., 
dence, 

Pn ay Miiling Mach. Co., Cin- 
cinnati, O. 

— Mfg. Co., 


Provi- 


Milwaukee, 


Milling Machines, Bench 


Faneuil Watch Tool Co., Boston, 
Mass. 
Hill, Clarke & Co., Boston, Mass. 


Waltham Watch Tool Co., Spring- 
field, Mass. 

Milling Machines, Horizontal 

Adams Co., Dubuque, Iowa. 

Beaman & Smith Co., Prov., R. I. 

Becker-Brainard Milling Mach. 


Co., Hyde Park, Mass. 
Bement, Miles & Co., New York. 
Franklin Mach. Wks., Phila., Pa. 
Hendey Mach. Co., Torrington, Ct. 
Ingersoll Mill. Mach. Co., Rock- 
ord, Ill. 
Newton Mach. Tool Wks., Phila- 
delphia, Pa. 


Niles Tool Works Co., New York. 


Pratt & Whitney Co., Hartford, 
Conn. 

Milling Machines, Plain 

American Tool Wks. Co., Cin., O. 

Aurora Tool Wks., Aurora, Ind. 

Becker-Brainard Milling Mach. 
Co., Hyde Park, Mass. 

Bement, Miles & Co., New York. 


Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Cincinnati Milling Mach. Co., Cin- 
cinnati, 

Garvin Mach. Co., New York. 

Hendey Mach. Co., ‘‘orrington, Ct. 

Hill, Clarke & Co., Boston, Mass. 

— Mfg. Co., Milwaukee, 


Le Blond Mach. m Bea 
Cincinnati, O. 
Marshall & Huschart Mchry. Co., 


Chicago, Ill. 
New York. 


McCabe, J. J., 
Owen Mach. Tool Co., Springfield, 
Ohio. 


Tool Co., 


Prentiss Tool & Supply Co., New 


Whitney Mfg. Co., Hartford, Ct. 
Milling Machines, Portable 


Underwood & Co., H. B., Phila- 
delphia, Pa. 

Milling Machines, Universal 

American Tool Wks. Co., Cin., O. 

Aurora Tool Wks., Aurora, Ind. 

Becker-Brainard Milling Mach. 
Co., Hyde Park, Mass. 

Bement, Miles & Co., New York. 

Brown Ae Sharpe Mfg. Co., Provi- 
dence, R. I. 

Cincinnati Milling Mach. Co., Cin- 
cinnati, O. 


New York. 
Torrington, Ct. 


Garvin Mach. Co., 
Hendey Mach. Co., 


Hill, Clarke & Co., Boston, Mass. 

ae Mfg. Co., Milwaukee, 
yi 

Le Blond Mach. Tool Co., R. K., 


Cincinnati, O. 

Marshall & Huschart Mchry. Co., 
Chicago, Ill. 

McCabe, J. J., New York. 

Niles Tool Works Co., New York. 

Owen Mach. Tool Co., Springfield, 
Ohio. 

a Tool & Supply Co., New 


ork. 
Waltham Watch Too! Co., Spring- 
field, 


Mass. 





Milling Machines, Vertical 


Becker-Brainard Milling Mach. 
Co., Hyde Park, Mass. 

Bement, Miles & Co., New York. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Garvin Mach. Co., New York. 

Ingersoll Mill. Mach. Co., Rock 
ford, Ill. 

Newton Mch. Tool Works, Phila 
deiphia, Pa. 

Niles Tool Works Co., New York. 

Owen Mach. Tool Co., Springfield, 


Ohio. 
Pratt & Whitney Co., Hartford, 


Conn. 
Milling Tools, Adjustable 
Geometric Drill Co., New Haven, 


Conn. 

Rogers, Boat, Gage & Drill Wks., 
John M., Gloucester City, N. J. 

Molding Machines 

The Adams Co., Dubuque, Iowa. 

American Foundry & Mach. Co., 
Hanover, Pa. 

Tabor Mfg. Co., Philadelphia, Pa. 

Webster & Perks Too! Co., Spring- 
field, 

Motors, Electric 

Akron Elec. Mfg. Co., Akron, O. 


C & C Electric Co., New York. 
Cc a Engr. Co., Milwaukee, 


Crader. Wheeler Co., Ampere, N.J. 

Eck Dynamo & Motor Wks., Belle- 
ville, N. J. 

General Electric Co., New York. 

Jantz & Leist Elec. Co., Cin., O. 

Mechanical Appliance Co., Milwau- 
kee, Wis. 

on Elec. Mfg. Co., Madison, 


Robbins & Myers Co., Springfield, 
Ohio. 


Roth Bros. Co., Chicago, Ill. 

Sprague Electric Co., New York. 

Triumph Elec. Co., Cincinnati, O. 

Western Electric Co., Chicago, Ill. 

Westinghouse Elec. & Mfg. Co., 
Pittsburgh, Pa. 

Nail Machinery, Wire 

National Machy. Co., Tiffin, O. 

Name Plates 

Franklin Mfg. Co., Syracuse, N. Y. 

G. & P. Engraving Co., Boston, 
Mass. 

Murdock Parlor Grate Co., Bos 
ton, Mass. 

Nut Tappers 

See Bolt and Nut Machinery. 

Oils 


Besly & Co., Cnas. H., 
Houghton & Co., E. F., 
phia, Pa. 


Oil Cups and Covers 

Bay State Stamping Works, Wor- 
cester, Mass. 

Besly & Co., Chas. H., Chicago, III. 

Bowen Mfg. Co., Auburn, N. Y. 

Crane Co., Chicago, Ill. 

Lunkenheimer Co., Cincinnati, O. 

The Winkley Co., Hartford, Conn. 


Packing, Steam Joint 


Chicago, Ill. 
Philadel- 


Jenkins Bros., New York. 

Pans, Lathe 

Lyon Metallic Mfg. Co., Chicago, 
Ill. 

New Britain Mch. Co., New Brit- 
ain, Conn. 

Pans, Shop 

Lyon Metallic Mfg. Co., Chicago, 
Ill. 

Patents 

Frothingham, N. L., New York. 


Baldwin, Davidson & Wight, 
Washington, D. C. 
Straley, Hasbrouck 


New York. 


Patternmakers’ 
Johnson Lumber 
Wis. 
Pattern Shop Machinery 
American Machinery Co., 
Rapids, Mich. 
Baker Bros., Toledo, O. 
Fay & Scott, Dexter, Me. 
Greaves, Klusman & Co., 
Prentiss Tool & Supply Co., 
York. 
Washburn 
Mass. 
Patterns, Wood 
Gobeille Pattern Co., 


& Schloeder, 


Lumber 


Co., Milwaukee, 


Grand 


Cin., O. 
New 


Shops, Worcester, 


Cleveland, O. 
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Pencils 

Keuffel & Esser Co., New York. 
Phosphor Bronze Smelting Co., 


Philadelphia, Pa. 
Pipe and Fittings 


Crane Co., Chicago, IIL. 


Pipe Cutting and Threading 
Machines 


Curtis & Curtis Co., Bridgeport, 
Conn, 

Merrell Mfg. Co., Toledo, O. 

Saunders’ Sons, D., Yonkers, N. Y 

Wells Bros. Co., Greentield, Mass 

Pipe Fitters’ Tools 

Cleveland Twist Drill Co., Cleve 
land, O. 

Saunders’ Sons, D., Yonkers, N. Y 

Standard Tool Co., Cleveland, O. 


Planer, Jack 


Armstrong Bros. Tool Co., Chi 
cago, Ill. 

Planers 

American Tool Wks. Co., Cin., O. 
Belmer Mach. Too! Co., Cin., O. 
Bement, Miles & Co., New York. 
Betts Mach. Co., Wilmington, Del. 
Cincinnati Planer Co., Cincin., O. 
Detrick & Harvey Mch. Co., Balti- 


more, Md. 
Flather Planer Co., Mark, Nashua, 


N. #. 
Garvin Mach. Co., New York. 
Gray Co., G. A., Cincinnati, O. 
Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 
Hendey Mach. Co., Torrington, Ct. 
Hill, Clarke & Co., Boston, Mass. 
McCabe, J. J., New York. 
Niles Tool Works Co., New York. 
New Haven Mfg. Co., New Haven, 
Conn. 
Pond Mach. 


Tool Co., New York. 


Prentiss Tool & Supply Co., New 
York. 

Sellers & Co., Wm., Phila., Pa. 

Whitcomb Mfg. Co., Worcester, 
Mass. 

Woodward & Powell Planer Co., 
Worcester, Mass. 


Planers, Bench 


Bartlett, E. E., Boston, Mass. 


Planers, Portable 


Morton Mfg. co. Muskegon 
Heights, Mich. 

Planers, Rotary 

Bement, Miles & Co., New York. 


Cleveland Punch & Shear Works, 
Cleveland, VU. 


Franklin Mach. Wks., Phila., Pa. 

Newton Mach. Tool Wks., Phila 
delphia, Pa. 

Pond Mach. Tool Co., New York. 

Presses, Hand 

Elmes Eng. Wks., Chas. F., Chi 
eago, Ill 

Perkins Mach. Co., So. Boston, 
Mass. 

Presses, Hydraulic 

Elmes Engr. Wks., Chas. F., Chi- 
cago, Ill. 

Watson-Stillman Co., New York. 


Presses, Power 


Automatic Mach. Co., Bridgeport, 
Conn. 

Bethlehem Fdry. & Mch. Co., So. 
Bethlehem, Pa. 

Bliss Co., E. W., Brooklyn, N. Y. 


Pa. 
+ = 


Dill Mach. Co., T. C., 
Mossberg & Granville 
Providence, R. I. 
Perkins Mach. Co., Boston, 
Prentiss Tool & Supply Co., 

York. 


Profilers 


Phila., 
Mfg. 


Mass. 
New 


Garvin Mach. Co., New York. 

Pratt & Whitney Co., Hartford, 
Conn. 

Pulley Turning and Boring Machines 

American Tool Wks. Co., Cin., O 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 


New Haven Mfg. Co., New Haven, 


Conn. 
Niles Tool Works Co., 


New York. 
Pulleys 
American Pulley Co., Phila., Pa 
Caldwell & Son Co., H. W., Chi 
cago, Ill. 
Cresson Co., Geo. V., Phila., Pa. 
“Poole & Son Co., Robt., Balti 
more, Md. 
Reeves Pulley Co., Columbus. Ind. 
Saunders Mfg. Co., Dayton, O. 


1847 


Pulleys, Friction Cone 


Evans Friction Cone Co., Boston, 
Mass. 

Pulleys, Speed Changing 

Speed Changing Pulley Co 
Indianapolis, Ind 

Pumps, Hydraulic 

Elmes Eng. Wks., Chas. F., Chi 
cago, Lil 

Watson-Stillman Co., New York 

Punches, Hydraulic 

tement, Miles & Co., New York 

Bethlehem Fdry. & Mch. Co., So 
tethlehem, t'a 

Watson-Stillman Co., New York 


| Punches, Power 





| Cleveland 


Bliss Co., KEK. W., Brooklyn, N. Y 

Bremer Mach. & Tool Co., Kala 
mazoo, Mich. 

Buffalo Forge Co., Buffalo, N. Y. 


Cincinnati tunch & Shear Co., 
Cincinnati, O 


Punch & Shear Wks 


Co., Cleveland, QO. 

Hilles & Jones Co., Wilmington, 
Del. 

Long & Allstatter Co., Hamilton, 
Ohio. 

Perkins Mach. Co., So. Boston, 
Mass. 

Pittsburg Shear Knife & Mach 
Co., Pittsburg, Pa 


Reade Mchry. Cleveland, ( 


Rack Cutting Machines 


+ 


Fellows Gear Shaper Co., Spring 
field, Vt. 
Le Blond Mach. Tool Co., R. K., 


Cincinnati, O 
Reed Co., F. E 
Racks, Cut 
Fellows Gear Shaper Co., Spring 

field, Vt. 
Nuttall Co., R. D., 
Simonds Mfg. Co., 
Standard Gauge 

Falls, Pa. 


Racks, Tool 


New Britain Mach. 
ain, Conn. 


Worcester, Mass 


Pittsburgh, Pa. 
Pittsburgh, Pa. 
Steel Co., Beaver 


Pr 


Co., New Brit 


Reamers 
Chadwick & Co., G 


mouth, N. I 
Twist 


B., Ports 


Cleveland Drill Co., Cleve 
land, O. 
Clough, R. M., Tolland, Conn. 


McCrosky & Huber, Cincinnati, O 
Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 
Pratt & Whitney Co., 
Conn. 
Rogers, 
Drill 


Hartford, 


John M., 
Works, 


Boat, Gage & 

Gloucester City, 
N. J. 

Standard Tool Co., 

Wells Bros. Co., 


Cleveland, O. 
Greentield, Mass 


Reaming Stands 
Flather Planer (C« 
N 


»., Mark, Nashua, 


Riveters, Hydraulic 
Bement, Miles & Co., 
Watson-Stillman Co., 


New York. 
New York. 


Riveters, Pneumatic 
Bement, Miles & Co., 
Cleveland Pneumatic 
Cleveland, 0. 
Philadelphia Pneumatic 
Philadelphia, Pa. 


New York. 
Tool Co., 


Tool Co., 


Q & C Co., Chicago, Il. 

Standard Ry. Equip. Co., St 
Louis, Mo. 

Riveting Machines 

Bement, Miles & Co., New York. 
sjethlehem Foundry & Mach. Co., 
So. Bethlehem, Pa. 

Chambersburg Engr. Co., Cham 


bersburg, Pa. 
Long & Allstatter Co., 
Ohio. 
Perkins 
Mass. 


Hamilton, 


Mach. Co., So. Boston, 


Rods and Straps, Connecting 


Standard Connecting Rod Co., 
Beaver Falls, Pa. 

Roller and Ball Bearings 

American Roller Bearing Co., Bos 
ton, Mass. 

Ball Bearing Co., Philadel., Pa. 


Providence, 


Mfg. 


Iroquois Mach. Co., 


= 
Mossberg & Granville Co., 


Providence, R. 
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Rolling Mill Machinery 

Cleveland Punch & Shear Wks. 
Co., Cleveland, O. 

Diamond Drill & Mch. Co., Birds- 
boro, Pa. 

Dill Mach. Co., T. C., Phils... Pa. 

Hilles & Jones Co., Wilmington, 
Del. 

Iroquois Mach. Co., Providence, 

Mossberg & Granville Mfg. Co., 
Providence, R. I. 

Pratt & Whitney Co., 
Conn. 

Rules, Steel 

Sawyer Tool Co., Fitchburg, Mass. 

Starrett Co., L. S., Athol, Mass. 


Safety Valves, Pop 

Crane Co., Chicago, Ill. 

Crosby Steam Gage & Valve Co., 
Boston, Mass. 

Lunkenheimer Co., Cincinnati, O. 

Sawing Machines, Metal 

Cleveland Punch & Shear Works 
Co., Cleveland, O. 

Cochrane- Bly Mach. Works, Ro- 
chester, N. Y. 

Newton Mach. Tool Works, Phila- 
delphia, Va. 

Pratt & Whitney Co., 
Conn. 

Reade Mchry. Co., Cleveland, O. 

Sawing Machines, Wood 

American Machinery Co., 
Rapids, Mich. 


Schools, Correspondence 


Amer. School of Correspondence, 
Boston, Mass. 
Consolidated Schools, N. Y. City. 


Hartford, 


Hartford, 


Grand 


International Correspond. Schools, ' 


Scranton, Pa. 

Railway Edue ‘ational Association, 
Brooklyn, 

Screw Machines, Automatic 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Cleveland Automatic Mach. Co., 
Cleveland, O 


Dreses Mach. Tool Co., Cincin., O. | 


Marshall & Huschart Mchry. Co., | 


Chicago, Ill. 
Windsor Mach. Co., 


Screw Machines, Hand 


Windsor, Vt. | 


AMERICAN 


Separators, Oil 
Springfield Separator Co., Man 
chester, N I 


Shafts, Crank 
Standard Connecting Rod Co., 


Beaver Falls, Pa. 
Shapers 
American Tool Wks. Co., Cin., O. 
Sarker & Co., Wm., Cincinnati, O. 
Bement, Miles & Co., New York. 
Cincinnati Shaper Co., Cincin., O. 
Flather Planer Co., Mark, Nashua, 
mB. i. 
Garvin Mach. Co., New York. 
Hendey Mch. Co., Torrington, Ct. 
Gould & Eberhardt, Newark, N. J. 
Hill, Clarke & Co., Boston, Mass. 
Kelly Co., R. A., Xenia, Ohio. 
Marshall & Huschart Mehry. Co., 
Chicago, Lil. 
Morton Mfg. Co.. 
Heights, Mich. 
New Haven Mfg. Co., New Haven, 
Conn. 
Niles Tool Works Co., New York. 
Perkins Mach. Co., Boston, Mass. 
Potter & Johnston Mach. Co., 
Pawtucket, R. 
Smith & Mills, Cincinnati, O. 
Steptoe & Co., John, Cincinnati, O. 


Shears, Power 
Bethlehem Fdry. & Mch. Co., So. 
Bethlehem, Pa. 
Bliss Co., E. W., Brooklyn, N. Y. 
Bremer Mach. & Tool Co., Kala- 
mazoo, Mich. 
Buffalo Forge Co., Buffalo, N. Y. 
Cincinnati Punch & Shear Co., 
Cincinnati, O. 

Cleveland Punch & Shear Works, 
Cleveland, O. 

Hilles & Jones Co., Wilmington, 
Del. 

Long & Allstatter Co., 
Ohio. 

National Mchry. Co., Tiffin, O. 

Perkins Mach. Co., Boston, Mass. 

Pittsburg Shear Knife & Mach. 
Co., Pittsburg, Pa. 

Reade Mchry Co., Cleveland, O 

Shears, Rotary 

Bethlehem Foundry & Mach. Co., 
So. Bethlehem, Pa. 


Muskegon 


Hamilton, 


| Detrick & Harvey Mach. Co., Bal- 


Brown & Sharpe Mfg. Co., Provi- | 


dence, 

Cleveland Automatic Mach. Co., 
Cleveland, O. 

Garvin Mach. Co., New York. 


timore, Md. 
Perkins Mach. Co., So. 
Mass. 


Boston, 


| Shelving, Shop 
| New Britain Mach. Co., New Brit- 


Jones & Lamson Mch. Co., Spring: | 


field, Vt. 

Pearson Mach. Co., Chicago, III. 

Potter & pees Mach. Co., 
Pawtucket, R. 

Pratt & Whitney Co., Hartford, 
Conn. 

Warner & Swasey Co., Cleveland, 


Ohio. 
Windsor Mach. Co., Windsor, Vt. 


Screw Machinery, Wood and Lag 


Baker Bros., ‘toledo, Ohio. 
Cook Co., Asa S., Hartford, Conn. 


Screw Plates 

Besly & Co., Chas. H., Chicago, II. 

Carpenter Tap & Die Co., J. M., 
Pawtucket, R. I. 

Card Mfg. Co., S. W., Mansfield, 


Mass. 
Hart Mfg. Co., Cleveland, O. 
Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 
Wells Bros. Co., Greenfield, Mass. 
Wiley & Russell Mfg. Co., Green- 
field, Mass. 


Second Hand Machinery 

Affleck, Geo. E., New York. 

Baird Machy. Co., 

Bowler & Co., Geo. H., Cleveland, 
Ohlo. 

Carlin Mchry. & Supply Co., Al- 
legheny, Pa. 

Dawson, John H., Chicago, Ill. 

Fairbanks Co Philadelphia, Pa. 

Garvin Mch. Co., New York. 

Hill, Clarke & Co., Boston, Mass. 

Marshall & Huschart Mchry. Co., 
Chicago, Ill. 

McCabe, J. J., New York. 

Niles Tool Works Co., New York. 

Pratt he Whitney Co., Hartford, 
Con 

Peentios Tool & Supply Co., New 
York. 

Toomey, Frank, Philadelphia, Pa. 

Wickes Bros., New York. 

Wormer Machy. Co., C. C., Detroit, 
Mich. 


Separators, Magnetic 
Sawyer, Ezra, Worcester, Mass. 


Pittsburg, Pa. | 


ain, Conn. 


Slide Rests 

Bartlett, E. E., Boston, Mass. 
Reed Co., F. E., Worcester, Mass. 
Slotters 


Baker Bros., Toledo, Ohio. 
Bement, Miles « Co., New York. 
Betts Mach. Wks., Wilmington, 


Del. 
Dill Mach. Co., T. C., Phila., Pa. 
Phila., Pa. 


Franklin Mach. Wks., 
Garvin Mach. Co., New York. 
New Haven Mfg. Co., New Haven, 


Conn. 

Newton Mach. Tool Wks., Phila- 
delphia, Pa. 

Niles Tool Works Co., New York. 


Spike Machines 
National Machy. Co., Tiffin, O. 


Sprocket Chains 

See Driving Chains. 

Stampings, Sheet Steel 

Federal Mfg. Co., Cleveland, O. 
Stamps, Steel 

The Chandler Co., Springfield, 


Mass. 
Schwerdtle Stamp Co., Bridge- 


port, Conn. 
Steel, Machinery 


Boker & Co., Hermann, New York. 
Patriache & Bell, New York. 


Ward & Son, Edgar T., Boston, 
Mass. 
Steel, Sheet 


Federal Mfg. Co., Cleveland, O. 
Ward & Son, Edgar T., Boston, 
Mass. 


Steel, Tool 


Boker & Co., Hermann, New York. 

Patriarche & Bell, New York. 

Westmoreland Steel Co., Pitts- 
burgh, Pa. 


Straightener, Hydraulic 


Bement, Miles & Co., New York. 
Watson-Stillman Co., New York. 
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Swaging Machines 

Excelsior Needle Co., Torrington, 
Conn. 

Iroquois Mach. Co., Provi., R. I. 

Mossberg & Granville Mfg. Co., 
Providence, R. I. 


Switchboards 

C & C Electric Co., New York. 
Triumph Elec. Co., Cincinnati, O. 
Western Electric Co., Chicago, III. 


Tapping Machines and Attachments 


Baker Bros., Toledo, O. 

The Beaman & Smith Co., Provi- 
dence, R. I. 

Bickford Drill & Tool Co., Cin., O. 

Cincinnati Mach. Tool Co., Cin- 
cinnati, O. 

Errington, F. A., N. Y. City. 

Fosdick Mach. Co., Cin., O. 

Garvin Mach. Co., New York. 

Geometric Drill Co., New Haven, 
Conn. 

National Mchry. Co., Tiffin, O. 

Pratt & Whitney Co., Hartford, 
Conn. 

Seneca 7 Mfg. Co., Seneca 
Falls, N. Y. 

Webster & ‘Perks Tool Co., Spring- 
field, O. 


Taps, Collapsing 


Geometric Drill Co., 
Conn. 


Taps and Dies 


Besly & Co., Chas. H., Chicago, Ill. 

Card Mfg. Co., S. W., Mansfield, 
Mass. 

Carpenter Tap & ns Co., J. ML, 
Pawtucket, R. 

Cleveland Twist Dri Co., Cleve- 
land, O. 

Crane 'Co., Chicago, Ill. 

Geometric Drill Co., New Haven, 
Conn. 

Hammacher, 
New York. 

Hardinge Bros., Chicago, Ill. 

Hart Mfg. Co., Cleveland, O. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

National Mchry. Co., Tiffin, O 

Pratt & Whitney Co., Hartford, 
Conn. 

Standard Tool Co., Cleveland, O. 

Webster & Perks Tool Co., Spring- 
field, O. 

Wells Bros. Co., Greenfield, Mass. 

Wiley & Russell Mfg. Co., Green- 
field, Mass. 


New Haven, 


Schlemmer & Co., 


Winter Bros. Co., Wrentham, 
Mass. 

Telephone System 

Clark Auto. Telephone Switch 


Board Co., Providence, R. I. 
Thread Cutting Tools 
Besly & Co., Chas. H., Chicago, Ill. 
Hart Mfg. Co.,. Cleveland, 
= - Whitney Co., Hartford, 


Rivet. “Dock Co., Boston, Mass. 

Tool Holders 

Armstrong Bros. Tool Co., Chi- 
cago, a 

Hill Tool Co., Anderson, Ind. 

Hoggson & Pettis Mfg. Co., New 
Haven, Conn. 

McCrosky & Huber, Cincinnati, O. 

Tools 

See Machinists’ Small Tools. 

Transmission Machinery 

American Pulley Co., Phila., Pa. 

Caldwell & Son Co., H. W., Chi- 
cago, Ill. 

Cresson & Co., Geo. V., Phila., Pa. 

Link-Belt Engineering Co., Phila- 
delphia, Pa. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

Reeves Pulley Co., Columbus, Ind. 

Saunders Mfg. Co., Dayton, O. 

Traps, Steam 

Houghton & Co., E. F., 
phia, Pa. 

Trimmers, Wood 

Amer. Mchry. Co., Grand Rapids, 
Mich. 

Washburn 
Mass. 

Trolleys and Tramways 

a Hoisting Machy. Co., N. Y. 

ty. 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Hunt Co., C. W., West New Brigh- 
ton, N. Y. 

Link Belt Engineering Co., Phila- 
delphia, Pa. 

Maris Bros., Philadelphia, Pa. 

Yale & Towne Mfg. Co., New 
York. 


Philadel- 


Shops, Worcester, 





Turrets, Carriage 
Fay & Scott, Dexter, Me. 


Turret Machines 
Automatic Mach. Co., Greenfield, 


Mass. 
Bradford Mach. Tool Co., Cincin- 
nati, O. 
Brown & poe Mfg. Co., Provl- 
dence, “ 
Bullard Mach. ool Co., 
port, Conn. 
Dreses Mach. Tool Co., Cincin., O. 
Flather & Co., Nashua, N. H. 
Garvin Mach. Co., New York. 
Gisholt Mch. vo., Madison, Wis. 
Hill, Clarke & Co., Boston, Mass. 
Jones & Lamson Mch. Co., Spring- 
field, Vt. 
Le Blond Mach. Tool Co., R. K., 
Cincinnati, O. 
Lodge & wy Mach. Tool Co., 
Cincinnati, O. 
Niles Tool Works Co., New York. 
Pearson Mach. Co., Chicago, Ill. 
Potter & Johnston Mach. Co., 
Pawtucket, R. 
Warner & Swasey Co., Cleveland, 
Ohio. 
Windsor Mach. Co., Windsor. Vt. 


Twist Drilis 

Cleveland Twist Drill Co., 
land, O. 

Etna Mfg. Co., 

Hammacher, 
New York. 

Morse Twist Drill & M. Co., New 
3edford, Mass. 

Standard Tool Co., Cleveland, O. 


Universal Joints 


Baush Machine Tool Co., Spring 
field, Mass. 


Valves 

See Steam Fittings. 

Vises, Drill 

Graham Mfg. Co., Provi., R. I. 

Hollands Mfg. Co., Erie, Pa. 

Jacobson Mach. Mfg. Co., Warrea, 
Pa. 

Vises, Metal Workers’ 

Hammacher, Schlemmer & Co., 
New York. 

ee Mach. Mfg. Co., Warren, 
a. 

Parker Co., Chas., Meriden, Conn. 

Walworth Mfg. Co., Boston, Mass. 


Vises, Pipe 


Curtis & Curtis Co., Bridgeport, 
Conn. 

Saunders’ Sons, D., Yonkers, N. Y. 

Walworth Mfg. Co., Boston, Mass. 


Vises, Planer and Shaper 


Cincinnati Planer Co., Cincin., O. 
Hendey Mach. Co., Torrington, Ct. 


Bridge 


Cleve- 


New York. 
schlemmer & Co., 


Pratt & Whitney Co., Hartford, 
Conn. 

Vises, Wood Workers’ 

Hammacher, Schlemmer & Co., 
New York. 

Wyman & Gordon, Worcester, 
Mass. 


Washer Machines 
National Machy. Co., Tiffin, O. 


Welding Machines 
Long & Allistatter Co., Hamilton, 
Ohio. 


Wire-Drawing Macninery 
Iroquois Mach. Co., Provi., R. I. 
Mossberg & Granville Mfg. Co., 
Providence, R. I. 
Wire-Forming Machinery 


Automatic Mach. Co., Bridgeport, 
Conn. 


Wood Working Machinery 


American Machinery Co., 
Rapids, Mich. 


Worm Hobbing Machines 


Pratt & Whitney Co., Hartford, 
Conn 


Worm Milling Machines 

Cleveland Automatic Mach. Co., 
Cleveland, O. 

Pratt & Whitney Co., Hartford, 
Conn. 


Grand 


Wrenches 
Coes Wrench Co., Worcester, Mass. 


Wrenches, Drop Forged 


Billings & Spencer Co., ‘Hartford, 
Conn. 








